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[Excerpts] 
[Passage omitted] 


Chapter One, Section Three: Nuclear Energy 
Safety Management System 


1. Basic Concepts of Safety Management 


In order to ensure nuclear energy safety, factors of 
paramount im include the establishment of rea- 
sonable goals, the building of a firm national-level policy 
consensus, and the construction of an efficient system by 
which to realize the first two factors. 


number of incidents that cause accidents, blocking these 
incidents at each and every stage and process of opera- 
tions. With defense in depth as its basic philosophy, 
nuclear energy safety is verified technically through 
multiple overlapping safety facilities, while systemically 
it is verified through a three-dimensional management 
system. 


The most important role and responsibility when it 
comes to nuclear power safety is played by the utility that 
utilizes the equipment. The organization in charge of 
facility design, production, construction, and operation 
is the basic unit responsible for ensuring its own safety. 
As such, each and every action it takes bears a close 
relationship with safety. 


Nuclear energy safety management is thus focused on 
establishing and maintaining facil.ties of high reliability, 
individuals of outstanding quality, and operating proce- 
dures that place priority on safety so as to guide and 
assist organizations and individuals actually involved in 
constructing and operating these facilities so that they do 
not commit acts that run counter to safety. 


Within the wider context of the meaning, zreas that can 
be said to fall within the nuclear wage Ly ay 
$ 
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Figure 1.5. Conceptualization of a System to Ensure Nuclear Energy Safety 





2. Comprehensive National Management System 


As stated above, nuclear power safety management takes 
place under a comprehensive national management 
system that is founded upon a system of governmental 
nuclear power safety regulation. 


Nuclear power is an agglomeration of modern science and 
technology. As such, the possession of the critical technol- 
ogies of nuclear energy is a prerequisite for the utilization 
and safety management of nuclear energy. The technolog- 
ical level of those individuals involved in nuclear power 
safety management can be said to reflect the level of 
nuclear power safety. The government therefore estab- 
lishes and operates a national system of certification for 
operating and handling nuclear power facilities, nuclear 
materials, and radioactive material to ensure that the 
technological capabilities of those individuals are main- 
tained at high levels. Also, utilities are compelled to recruit 
and retain only those individuals with legal certification. 
By further developing cyclical, periodic re-education and 
maintenance training for those individuals involved in 
nuclear energy, utilities are encouraged to maintain and 
develop the level of technology. 


Structural hazards also can arise when important safety 
issues are decided upon unilaterally based on one indi- 
vidual’s personal judgment. To prevent this from occur- 
ring, engineering and technical deliberative bodies have 
been created among utilities. Through such quality 
assurance activities that take place independently from 
the organizations that operate the facilities, a means by 
which management can ascertain the status of safety 
operations through the inspection and confirmation of 
activities made by operating organizations to ensure 
safety has been systematized. 


In addition, the operational and safety activities of 
utilities also undergo objective verification by third- 
party regulatory agencies. Since regulatory work is 
accompanied by government authority, it falls under the 
unique functions of the government. In the case of 
Korea, the Ministry of Science and Technology [MOST] 
is designated as the responsible organization based on 
the Government Organization Law. 


Nuclear power safety regulation, however, is a task in 
which both administrative and specialized technical 
factors are required. Judging from the Korean govern- 
ment’s manpower utilization practices, a very real task 
this country faces is the fact that there are considerable 
limits to the amassing of specialized technology and 
experience. 


The government thus began establishing and operating 
specialized organizations in the early 1980s with the goal 
of meeting future demand for nuclear power safety 
regulation and enhancing the level of nuclear safety. The 
Korea Institute of Nuclear Safety [KINS] was launched in 
1990 as an independent regulatory support organization. 
This institute was simultaneously entrusted with technical 
matters related to nuclear power safety regulation. 


Summarizing the above points, responsibility for 
Korea’s nuclear power safety management is allocated 
by function and stage among the utilities, professional 
organizations, and the government. This may be called a 
comprehensive management system composed of a sys- 
tematic defense-in-depth system that, together with a 
nuclear energy safety regulatory system, reconfirms 
safety. (See Figure 1.6 below.) 
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Figure 1.6. Redundant Safety Monitoring System 





3. Current Status of Korea’s Nuclear Power Safety 
Regulation 


Nuclear energy safety activities may be termed efforts 
aimed at minimizing the influence and adverse reactions of 
radiation on the human body. The objective of these activ- 
ities lies in minimizing damages posed by radiation to both 
humans and the environment at each and every stage. 
During routine operations, humans and the environment 


tion. When accidents do occur, minimization of damage is 
Pm ye 


or functions may be broadly classified 
a operation of nuclear energy facilities by 
utilities who feel an ultimate responsibility for nuclear 
safety,” and “the objective verification at the regulatory 
level conducted by a totally responsible government that 


protects its citizens and the environment from radiation 
resulting from any and all nuclear power industry activi- 
ties.” Nuclear regulation thus includes inspections 
po of the citizenry of the utilities’ safety 
activities and, as necessary, having the ability to limit be 
utilities’ operations. As such, fairness, objectivity, and 
independence that prevents any interference in carrying 
out these tasks are seen as absolute requisites of regulation. 
Nuclear power safety regulation has as necessary requisites 
support strong laws and ordinances and official 
government therefore has the responsi- 
Ta ta GUA —⏑— 
safety regulation, and also must establish and operate 
regulatory agencies that have independent functions. 


Additionally, these regulatory functions must be sepa- 
rated from other nuclear energy functions that seek to 
increase nuclear power usage, and must be able to 
receive protection from unjust external pressures when it 
comes to carrying out its tasks. 


The following is a broad overview of Korea’s nuclear 
power safety regulations. 
A. Laws and Ordinances 


The vast majority of Korea’s nuclear energy safety 
regulations are founded upon and implemented through 
the Nuclear Energy Law. There are, however, activities 
that take place based upon or in relation to other 
domestic laws or international treaties, such as radiation 
damage countermeasures or measurements management 
for internationally controlled materials. (See Table 1.3.) 





Table 1.3. Nuclear Energy Related Laws and International Treaties 





Related Laws and Ordinances 


Objectives 





Domestic Laws 





1) Nuclear Energy Law (revised 12 May 1986, Law No. 3850) 


Promote the use of nuclear energy and to prevent radiation damage 





2) Nuclear Energy Damage Compensation Law (revised 12 May 1986, 
Law No. 3849) 


Compensate the general public for damages caused by nuclear yower 





3) Law Concerning Nuclear Power Damage Compensation and 
Reparations Rules (Law No. 2764) 


Define the compensation to the government for damage caused by 
nuclear power by the utility (related to Law No. 3849) 





4) Basic Civil Defense Law (Law No. 4017) 


Establish and implement nuclear power damage control measures 

















International Treaties 

1) Agreements with the IAEA 
- Non-Proliferation Treaty Prevent the transfer and proliferation of nuclear weapons among states 
- Nuclear Accident Early Notification Agreement Early warning of radiation accidents 
- Agreement on Emergency Assistance During Nuclear Accidents Technical assjstance during radiation accidents 





2) Bilateral Cooperative Agreements: Concluded with the United States, 
France, Canada, Australia, Spain and Germany 





Technology and resource cooperation related to nuclear energy 
- Limited to peaceful use 


- Retaining safeguards authority with supplier 





Today’s Nuclear En Law took its current form with 
its 10th revision in 1986. In this 10th revision, a require- 
ments fund created with input from the utilities and 
management by the government was created to facilitate 
radioactive waste material di . This fund is to be 
utilized by the Korean Atomic Energy Research Institute 
[KAERI], which has been designated the agency to 
conduct radioactive waste material disposal activities. 


The law also limits such disposal by entities other than 
KAERI. The objective of this was to minimize the 
possibility of contamination to the environment by 
giving the state overall management of radioactive 
wastes. By placing KAERI in overall charge, linkages 
with research and development activities are strength- 
ened and the quick development of related technologies 
in this field is facilitated. 











Additionally, Measurement Management Provisions 
were newly established (Item 2 of Article 15) to cover 
internationally controlled materials in order tha’ 
safety measures for nuclear materials may be carried 
out in accordance with international commitments 
such as the Non-Proliferation Treaty [NPT]. Also, 
during the 10th revision, the Nuclear Energy Com- 
mission that had previously served as an advisory 
organ to the minister of science and technology was 
reorganized into a decision making organization sub- 
ordinate to the prime minister. This elevated the 
Commission to an organization holding supreme 
authority for deliberation and decisions on national 
nuclear energy policy. 


(1) System layout. 
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B. Nuclear Power Safety Regulatory Organizations. 


Within Korea, nuclear power safety regulations are 
tasked under the jurisdiction of the Ministry (minister) 
of Science and Technology. All nuclear energy activities 
must Le licensed, and 


sate us Den put into pace tha 
to receive the assistance of 
technical matters. 
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Figure 1.7. Nuclear Energy Safety Regulatory Organizations 





(2) Government (MOST) — and Functions 


Together with a massive tion of the MOST 
that took place in June 199 nuclear energy admin- 
istrative system was —2* restructured to the form it 
is today, a system centered around the Atomic Energy 
Office. As the office within the MOST responsible for 
safety regulations, the major tasks of this office 
according to its current organization are as follows: 


- Nuclear Safety Office: establishes and employs policies 
and systems covering nuclear energy safety regulations. 
Supervises the permits and licenses for nuclear energy 
facilities. 

- Nuclear Inspection Division: establishes and operates an 
atomic energy facility inspection system. Supervises all 
legally prescribed inspections of nuclear energy facilities. 


- Nuclear Radiation Division: establishes and employs 
policy for preventing radiation and protecting the envi- 
ronment. Supervises all permits and licenses for facilities 
that utilize radiation. 


- Resident Nuclear Energy Officials: conducts on-site 
safety inspections of atomic power facilities. 


(3) KINS 


In 1982, .he Atomic Energy Safety Center was estab- 
lished as a specialized office within KAERI as part of a 
plan by which technical assistance could be obtained on 
regulatory affairs that require technical expertise when 
the MOST deliberates the issuance of permits and 
licenses for nuclear energy facilities, conducts safety 
inspections, or develops technical standards. 


After that, as a result of the increase in interest within 
society in nuclear energy safety, and particularly because 
of the influence of the Chernobyl Nuclear Power Plant 
accident (April 1986) in the former Soviet Union, voices 
were raised domestically and internationally within both 
the nuclear energy arena and within society as a whole 
for better safety and a more just means of confirming 
safety. Accordingly, in February 1990 the government 
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Figure 1.8. Nuclear Energy Safety Regulation Organization Structure of the MOST 





expanding and reorganizing the Atomic Energy 
Center into an independent corporation. 


This was seen as a step forward for safety regulation, 
since it conferred upon the Center technical indepen- 
dence to accompany its administrative independence 
in nuclear energy safety regulation. This made it pos- 
sible, from a technology perspective, to make the 
nuclear energy safety activities of utilities much more 
objective. 


The major functions of the KINS, in accordance with 
Article Six of the KINS Law, are specified as follows: 


1. Any tasks as entrusted by the regulations of Clause ! of 
Article 111 of the Nuclear Energy Law. 


2. Development of nuclear energy safety regulatory 
technology. 


3. Technical assistance to the development of nuclear 
energy safety regulatory policy and systems development. 


4. Technical assistance to radiation defense. 
5. Information management for nuclear energy safety 
regulation. 


6. Inspection and evaluation of environmental radiation. 


R secondary tasks related to the above items as 
recognized by the science and technology minister. 


C. Items Covered by Safety Regulation 


exceed legally prescribed limits, all actions or activities 
related to atomic power, and various atomic power 
related areas such as the certification of employees. 
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Figure 1.9. Organization of the KINS 











Table 1.4. Subjects of Safety Regulation 




















Facilities Nuclear power plants, reactors including 
research-use, nuclear fuel cycle facilities, particle 
accelerators, etc. 

Materials Nuclear materials, radioactive isotopes, 
internationally regulated materials, radioactive 
waste, etc. 

Corporations and | Those who install and operator generating 

utilities reactors and research reactors, those who use 
nuclear materials, those involved in the nuclear 
fuel cycle, those involved in radioactive isotopes, 
those in disposal, and those who produce atomic 
reactor facilities. 

Others Workers certification, construction and operating 
methods, etc. 

D. Safety Regulation Tasks 

(1) Establishing Standards 

To deal with the utilization and development of nuclear 

" organizations establish and put into 


As of the end of 1991, there were 26 proclamations 
by the science and technology minister on tech- 


(2) Safety Review and Permits and Licenses 


All nuclear energy work can begin after either having been 
approved or designated by the regulatory agency. In the 
case of nuclear power plants or other facilities that either 
utilize or handle nuclear or radioactive materials, only 
when the technical standards as stipulated by law are met 
can construction and operation permits be obtained. 


cations is used. This stage of confirming safety through 
substantiation or logic is known as safety review. 


There are various areas looked at during safety reviews 
of nuclear power plants. During the safety review stage 
for granting construction permits, major areas inspected 
include site suitability and design soundness. At the 
stage at which operating licenses are awarded, major 
items of inspection include those related to soundness of 
the facility such as facility capabilities, suitability of the 
facility operation method, and emergency plans. During 
all of the above stages, quality assurance plans and 
environmental protection are two areas that demand 
particularly close scrutiny. 





(3) Safety Inspections 


Safety inspections of nuclear energy facilities include 
many difterent types of inspections. These include a 
pre-use inspection (on the reactor and spent-nuclear fuel 
processing equipment) and facilities inspection (on 
nuclear fuel cycle and RlI-use [radioisotopes] equip- 
ment). These tests are done on already installed 


operation. Of particular importance are the pre- 
operational, facility, and periodic inspections. 


(4) Other Safety-Related Tasks 


In addition to the direct regulatory tasks described 
above, other regulatory tasks include the employment of 


and employment of a radiation prevention technical 
assistance system to prepare ahead of time for occur- 
rences of radiation accidents; and monitoring and anal- 
ysis of radiation in the environment surrounding nuclear 
energy facilities as well as throughout the country. 


In this manner, nuclear energy safety regulation is an 
endeavor where technical expertise and fairness are 
greatly emphasized. Regulation sets out to objectively 
confirm the primary safety activities of the urility, while 
at the same time requiring working-level experience in 
cutting-edge technology. 


Other additional tasks that cannot be excluded when 
talking about nuclear energy safety regulation include 
developing regulatory technology so as to improve safety 
verification capabilities, rationalization of safety regula- 
tions and development of regulatory policy to supplement 
the existing system, and promotion of international coop- 
eration so as to increase nuclear energy safety. 


[Passage omitted] 
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Figure 1.10. Nuclear Power Plant Safety Regulation Process 
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factors at each stage from site selection and design to 
operator training, and all related actions since all these 
actions are all intricately related to safety. 


Subjects of nuclear energy safety regulation include not 
only the facility that uses nuclear power itself but also 
those corporations or private individuals hoping to 
operate such facilities, manpower, services, and docu- 
ments. Included is pre-operational regulation such as 
safety analysis reports that are part of the permits and 
licenses process, and follow-on confirmation and verifi- 
cation work to include maintenance activities conducted 
after permits and licenses are granted. 


In addition to continually issuing technology standards based 
on new technologies and experience, nuclear regulatory 


organs must confirm whether safety standards that were 
verified at the time of awarding operating licenses are main- 
tained. They must also verify the various activities of nuclear 
energy facilities and related businesses. As needed, regulatory 
organs must also provide direction for advances in research 
and development aimed at raising these standards. 


Nuclear safety is obtained across the board through such 
facilities, systems, and activities: it cannot be guaranteed 
through one factor alone. Accordingly, only when all 
stages, processes, procedures, and safety factors function 
together as a single organism can one claim to have 
ensured nuclear energy safety. 


The “securing of structural soundness” in nuclear energy 
facilities that this chapter deals with is a concept that in a 
broad sense includes even safety operations at nuclear 
energy facilities. This is also commonly known as "nuclear 
energy facility safety,” a concept symmetrical with radia- 
tion safety. The safety analysis and evaluation that is the 
major focus of the nuclear energy facility permits and 
licensing process is exactly that process that seeks to 
evaluate whether structural soundness of the facility in 
question has been attained. Through continuous inspec- 
tions, it is confirmed whether initial structural soundness 
is maintained and to what degree throughout the entire life 
of that facility safety is maintained. The reason why this 1s 
so critical is due to the fact that if there is a serious safety 
deficiency structurally, perfect safety cannot be guaranteed 
no matter how much skilled personnel conduct thorough 
safety management. 














Section Two: Nuclear Power Stations Under 
Construction or In Planning 


1. Overview 


Within Korea, there are currently five nuclear power 
plants including Yonggwang Nuclear Power Plants 
Number Three and Four that are either under construc- 
tion or for which construction permit review is currently 
underway. According to the mid- to long-range Energy 
Development Plan of the Ministry of Energy and 
Resources [the energy functions of which have since 
been integrated into the Ministry of Trade, Industry, and 
Energy}, a total of 18 nuclear power plants are to be 
newly constructed by 2006. 


From the design stage itself, construction of nuclear 
power plants only begins after thorough safety examina- 
tions have been conducted in consideration of safety 
issues. Be‘ore construction commences, approval from 
the minister of science and technology must be obtained 
in accordance with the Nuclear Energy Law. 


When awarding construction approvals for new nuclear 
power plants, the various safety analysis reports pro- 
vided by the nuclear energy utility are carefully consid- 
ered in order to determine whether the established 
design direction for the proposed facilities can suffi- 
ciently meet technical standards. The applicability of 
related regulations, the principles of design, and design 
concept are then determined as the safety of the prelim- 
inary design is considered. Also examined are the envi- 
ronmental impact of the facility to be constructed and 
measures by which to minimize that impact. 


In order to verify ahead of time the soundness of the 
major machinery and parts of the nuclear power plant 
throughout its life-cycle, capabilities and quality are 
inspected beginning at the manufacturing stage (through 
the manufacturing inspection). At the construction site, 
structural materials, machines, and systems are installed 
only as they are approved. A facility and functions 
inspection (the pre-use inspection) is conducted at each 
stage of construction in order to confirm whether every- 
thing is functioning as it should. 


A systematic quality assurance plan also must be estab- 
lished and approved by the science and technology 
minister. This plan ensures that the nuclear energy utility 
may attain and maintain complete quality without any 
hindrances to safety of the nuclear power facility in all 
the various activities that accompany the nuclear power 
plant construction. Through cyclical quality assurance 
inspections conducted hy the MOST, the various activ- 
ities of the business utility are inspected and evaluated. 


2. Permits and Licenses Review 


A. Major Items Reviewed at Each Stage of Approval 


In accordance with Article 11 of the Nuclear Energy 
Law, the major items looked at in a construction permit 
review are the Preliminary Safety Analysis Report 
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[PSAR] and the environment impact evaluation for 
facilities related to nuclear power stations. The Nuclear 
Energy Law does, however, provide a system for site 
pre-approval and a limited construction permit prior to 
the issuance of a construction permit for the convenience 
of the applicant. 


(1) Site Pre-Approval Review 


Prior to submitting a request for a construction permit, 
the nuclear energy utility in accordance with the Nuclear 
Energy Law is authorized to apply for a site pre- 
approval. A location for the site is selected based on 
rather strict criteria to ensure that nuclear energy safety 
is not threatened by natural disasters such as earth- 
quakes, typhoons, and floods, or from industrial disas- 
ters such as fire and explosions. Additionally, a site must 
be built upon a solid base rock that can withstand 
enormous amounts of weight and from which adequate 
volumes of industrial-use water may be obtained. Based 
upon the basic data concerning the selected site, the 
applicant must also append general data on the type of 
reactor, its capacity, and the number of reactors 
intended to be installed. The regulatory organ then 
evaluates this proposal based on technical standards 
established by law. 


- Geological and Seismic: whether the foundation is safe 
as far as geology and seismic characteristics. 


- Site limitations: whether, in time of a hypothetical 
accident, the amount of radiation inflicted upon the 
people would be within allowable standards and, as 
necessary, whether evacuation would be possible. 


- Atmospheric conditions: whether the site is conducive 
to proliferation or dilution of radioactive materials 
through the air or water. 


- Waterways: ensuring that no effects on watercourse 
inundation exist, that there is no obstacles to the marine 
environment as far as fiood control capabilities go, and 
that there will be a supply of coolant water. 


- Manmade accidents: whether there will be an impact 
caused by manmade accidents such as traffic or industry. 


- Natural phenomena: Possibility of disaster caused by 
natural phenomena such as hale and typhoons. 


- Construction of multiple reactors: When two or more 
atomic reactor facilities are constructed in the same area, 
ensuring that none of the facilities have any impact on 
the others. 


(2) Limited Construction Approval Review 


When a utility that has received a site pre-approval 
wants to begin basic construction for the establishment 
of an atomic reactor prior to receiving a construction 
permit, they may begin to do so within a limited sphere 
after having received permission from the science and 
technology minister. Construction is limited to excava- 
tion and the laying of plain concrete to protect the 
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bedrock at the designated site where the reactor facility is 
to be built. The site pre-approval and limited construc- 
tion permit systems are designed to allow for specified 
work that is not directly related to the safety of the 
facility to be accomplished prior to the awarding of a 
construction permit. As such, it is designed to provide a 
convenience to the utility that allows it to reduce the 
normal six- to seven-year construction time as much as 
possible. Thus this is not an absolutely necessary proce- 
dure within the permit and license process, and whether 
or not to apply is not only left totally to the discretion of 
the utility, it also should not be regarded as being a 
complete permit. When a limited construction permit is 
granted, the major deliberations that take place concern 
the following: 


- Safety of the base foundation: Special geological char- 
acteristics of the bedrock on which the reactor will be 
built and structural suitability of the method by which 
poor subsoil will be handled. 


- Basic excavation: Evaluation of the effects on the bedrock 
and existing facilities caused by blasting vibrations. 


- Basic concrete: Suitability of the method used to 
protect the base rock and the means of construction. 


- Permanent waste water handling facilities and water- 
proofing: Amount of waste water anticipated to be pro- 
duced, suitability of the calculating method, engineering 
characteristics of repairs to the water distribution system, 
etc. 


(3) PSAR Review 


The PSAR is a major appendix to the construction 
permit application. As such, a PSAR verifies if a design 
direction has been established that will adequately fulfill 
technical standards related to the facility to be con- 
structed. To do so, it integrates various areas such as 
applicability of related regulations, design principles, 
design concept, safety of the preparatory design, etc. The 
PSAR is composed of the following 17 fields. 


- General Items: overview of major items in the permit 
application and a comparison with existing facilities. 


- Items related to the reactor site (considered during the 
site pre-inspection process). 


- Items related to the reactor structure, parts, and 
mechanics and systems design: suitability of the design 
criteria, protective measures concerning a hypothetical 
pipe rupture, aseismic design, etc. 


- Items related to the reactor: nuclear fuel, reactor core, 
hydroelectric design, reactor materials, design of the 
reaction control system, etc. 


- Items concerning the reactor cooling system: design of 
major machines such as the reactor cooling system’s 
pressure alarm and reactor container. 


- Items related to engineered safety design: design of engi- 
neered safety systems such as the system for the housing 
receptacle in preparation for hypothetical accident, and the 


emergency core cooling system. 


- Items concerning the measuring and control system: mea- 
suring and control design to include the reactor’s emergency 
shut-down system and engineered safety systems. 


- Items related to the power system: design of the power 
system in and around the site. 


- Items related to support systems: design of nuclear fuel 
storage and handling systems, coolant water system. 


- Items related to steam and generating systems: design 
of such items as the turbine generator, and the main 


steam supply system. 


- Items related to radioactive waste management: man- 
agement systern and observation system for radioactive 
waste material sources. 


- Items related to radioactive defense: radioactive 
sources, design of radioactive defense, health physics 
plan, etc. 


- Items related to management organization: organiza- 
tion, job training, emergency and warning plans, etc. 


- Items related to initial testing: initial testing plans, 
emergency operating procedures, etc. 


- Items related to accident analysis: various hypothetical 
accidents used to evaluate safety of the core during a 
hypothetical breakdown. 


- Items related to technology principles: generating plant 
operating technology principles. 


(4) Deliberations on Environmental Impact Analysis 
The nuclear energy utility must present an Environ- 
mental Impact Analysis concerning the nuclear power 
facility at the time of applying for a construction permit. 
The following items must be included: 

- Current status of the reactor. 

- Natural environment surrounding the reactor site, 
estimates concerning the living environment and the 
socioeconomic environment. 


- Anticipated effects on the surrounding environment 
from the construction and operation of the reactor. 


- Plans to monitor the environment in conjunction with 
construction and operation of the reactor facilities. 


- Environmental effects of an accident. 
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Table 2.1. Procedures for Permits and Licenses for Power-Generating Nuclear Reactor Facilities 
Type of Permit Documents Submitted Legal Basis Notes 
Construction Permit 
- Site Pre-approval Site Inspection Report Nuclear Energy Law Article 11, - Possible to approve prior to 
Regulation 4 Construction Permit application 
- Limiied Construction Limited Construction Approval Nuclear Energy Law Article 11, - Possible to approve prior to 
Approval Application Regulation 5 issuance of Construction Permit 
- Construction Permit Review 1) Preliminary Safety Analysis Nuclear Energy Law Article 11, 
Report (PSAR) Regulation 2 
2) Environmental Impact Nuclear Energy Law Article 11, 
Analysis Report Regulation 3 
Operating License 1) Final Safety Analysis Report Nuclear Energy Law Article 21, 
(FSAR) Regulation 17 
2) Operating Technica! 
Guidelines 
3) Emergency Radiation Plans 














B. Current Status and Plans for Safety Reviews 


The following is a summary of major safety studies that 
were carried out in 1991 on nuclear power plants that 
were either being constructed or were under study and 
those planned for 1992. 


(1) Review of conditions for granting construction 
approval to Yonggwang Nuclear Power Plants Number 
Three and Four 


There were a total of 12 conditions levied at the time of 
issuance (21 December 1989) of the construction permit for 
Yonggwang Nuclear Power Plants Number Three and Four. 
As of the end of 1991, reviews of five of these items were 
completed, while the other seven are currently under review. 
Those areas for which studies have been completed include 
the completion of the PSAR review that takes place during 
the construction permit stage. Deliberations over the safety 
of the final design will continue in the future through study 
of the Final Safety Analysis Report that is submitted during 
the operating license review. The following is a summary of 
major items considered. 


1—Items for which studies are complete: 
- Steam Generator Vibration Test 


The reference plant to which Yonggwang Nuclear Power 
Plants Number Three and Four are compared to is the 
Palo Verde Plant in the United States. Since problems 
arose during test operations at the Palo Verde Plant with 
vibrations in the heat exchange piping in the steam 
generator, there was a need to conduct a vibration test 
with the pipes of the steam generators at ihe Yonggwang 
plants. With regulatory personnel in attendance, pipe 
tests were conducted at the manufacturing plant in the 
United States. It was confirmed during these tests that 
even with a flow of water 120 percent that of normal, 
there vw _. a great margin of safety when compared to the 
allowable seismic amplitude standards for the pipe. 


- Analysis of Ability to Respond to Plant Power Outage 


To confirm whether the safety of the reactor core can be 
maintained during a hypothetical accident in which all 


alternating current power is lost inside and outside the 
plant, the results of an analysis of the plant's ability to 
deal with a power shutdown must be submitted. 
Although the utility had submitted a safety analysis 
report stating that the core’s cooling capability is main- 
tainable with the equipment contained in the existing 
design, the results of investigation were that should an 
accident occur with all the electrical power to the power 
plant being lost, the reactor’s cooling pump’s sealant 
equipment could possibly be damaged. Thus an addi- 
tional emergency diesel generator was installed. 


- Remaining project management systems were 
improved, the concept of leakage before breakage was 
applied to the secondary piping system, and the sound- 
ness of the pressurizer(s}] were all done to supplement 
existing systems during the construction stage, further 
confirming safety. 


2—Items Currently Being Studied 
- Proving the Plant’s Residual Heat Removal Capability 


In order to confirm the reactor’s cooling capability at 
normal temperature through the safety-class residual 
heat removal system, certain conditions were applied. 
Overall safety was confirmed during the preparatory 
design phase when it was determined that the reactor 
had a capability to remove residual heat during design 
criteria accidents. This was proven by the results of 
inspections of the Naturally Circulating Coolant Capa- 
bility Analysis Report that was provided. However, the 
Chernobyl Nuclear Power Plant accident highlighted the 
need to obtain a rapid depressurization capability for the 
nuclear reactor system during times of critical accidents, 
capabilities that exceed existing design criteria. After 
much debate, an additional safety depressurization valve 
was mounted on the top of the pressurizer. The addition 
of rapid depressurization equipment in preparation for a 
hypothetical serious accident in which the reactor system 
is maintained at a high pressure contributes to the 
accident management plan and is also expected to 
greatly improve the overall safety of the plant. Thus 
Yonggwang Nuclear Power Plants Number Three and 
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Four are expected to have double the accident manage- 
ment capabilities in time of a hypothetical accident, even 
when compared to their reference U.S. power plant. 


- Safety Inspections by Plant (IPE) [not further 
expanded] 


In accordance with the need for a consolidated safety 
evaluation for the entire power plant, there is an addi- 
tional need to carry out a consolidated safety inspection 
of the power plant using the probabilistic safety assess- 
ment method. The utility presents the safety inspection 
plan for each plant, aiming towards a final report that 
will be produced in December 1993 with inspections 
conducted over a three-year period. Depending upon the 
results of the investigation, analysis of the impact of 
external events such as floods will be added to the 
contents of inspections to be carried out, while improve- 
ments to design such as the addition of rapid depressur- 
ization facilities and substitute A.C. power sources is to 
be reflected in future safety inspections. 


- Other items currently under examination include 
whether to carry out five additional required evalua- 
tions. These evaluations include: a reactor circulation 
model test and evaluation in order to quantitatively 
evaluate the hydroelectric safety of the reactor core; 
verification test of the arithmetic system for protecting 
the reactor core during transitions; providing design data 
on the design seismic ini “sity of major structural mate- 
rials and systems; and Environmental Impact Analysis 
statement for the operation of multiple reactors. 


(2) Inspections on Construction Permit for Wolsong 
Nuclear Power Plant Number Two 


As a Canadian CANDU heavy-water nuclear energy 
reactor, the Wolsong Atomic Power Plant Number Two is 
different in design concept and safety principles from the 
mainstay atomic power reactor, the pressurized light-water 
reactor (PWR). It is also unique in that with its acquisition 
some 10 years after Wolsong Atomic Power Plant Number 
Two, regulatory personnel were not familiar with Wolsong 
Number Two's design peculiarities. In consideration of 
these unique characteristics, directives were issue © ‘hat in 
preparation for the permits and licenses paperwork on 
Wolsong Number Two, that such differences were to be 
reflected in the drafting of the all-important PSAR. Cana- 
dian regulatory officials were used in preparation for 
deliberations over the construction permit for Woisong 
Reactor Number Two, and designs and operating experi- 
ences of similar generating plants were studied as prepa- 
rations were made before the fact. Additionally, six regu- 
latory officials were dispatched to regulatory organs in 
Canada for two months, becoming familiar with regulatory 
work. In this manner, close attention was paid to obtaining 
complete safety in preparations for the construction 
permit review of Wolsong Nuclear Power Plant Number 
Two, with thorough preparation conducted before the fact. 
Site pre-approval and limited construction approval delib- 
erations were held. Full-scale examination for construction 
permit began in September . /91. Using the PSAR and the 


Environmental Impact Analysis—documents provided by 
the applicant as major references—examinations are cur- 
rently underway concerning such items as plant design 
fications, plans to apply new regulations, and an 
evaluation of environmental impact resulting from the 
construction and operation of multiple facilities. 


- Deliberations for Site Pre-approval 


Deliberations for site pre-approval are conducted to 
confirm whether the plant site has been safely protected 
from manmade incidents such as industry, traffic, and 
military facilities surrounding the construction site as 
well as natural disasters resulting from weather, water, 
geological factors, and earthquakes. Deliberations over 
the site pre-approval for the Wolsong Nuclear Power 
Plant Number Two began in November 1990. Five a. as 
were examined, to include guaranteeing the safety of the 
plant from surrounding industry, traffic, and military 
facilities. The results of this examination were developed 
into 13 conditional items for action, including one 
entitled, “Proving the Applicability of the Canada Stan- 
dard Response m in Design Criteria Seismic 
Analysis.” In July 1991, site utilization was approved 
ahead of time. Currently, four of the 13 action items to 
include "Modifications to Position to Install Wind Vane 
and Anemometer” have been determined to be satisfied. 
Examination of the remaining nine conditions such as 
proving the suitability of the restricted area boundary 
range continues. 


- Limited Construction Permit Review 


Deliberations over limited construction permits are con- 
ducted to confirm areas such as the safety of the base 
ground foundation for the reactor and related facilities, 
base excavation and base concrete construction methods, 
and permanent sewage treatment facility design. The lim- 
ited construction permit review for Wolsong Atomic 
Power Plant Number Two began in April 1991. Full-scale 
review began in July 1991 when the precision geological 
survey was submitted. As a result of these deliberations, a 
limited construction permit was granted in October 1991 
based on six conditions to be carried out. These conditions 
included increasing the depth at which automatic differ- 
ential settlement measuring devices are to be installed. 


- Construction Permit Review 


Construction permit review for the Wolsong Nuclear 
Power Plant Number Two began with the receipt of the 
PSAR and Environmental Impact Analysis which were 
submitted in September 1991 as enclosures to the con- 
struction permit application documents. Deliberations 
on the PSAR are currently being conducted using the 
Nuclear Energy Law and regulations from Canada—the 
country that supplied the reactor—as basic references. 
Deliberations are focusing on design deviations with the 
plant, application of new regulations, and whether oper- 
ational experiences from the reference plant are being 











reflected. A response is currently being studied con- 
cerning problem areas that emerged in the earlier review 
process and requests for additional data. 


In order to have objective, overlapping studies of 
whether safety had been obtained according to interna- 
tional standards, a team of experts from the Interna- 
tional Atomic Energy (IAEA) composed of seven 
specialists from major was also invited to Korea 
for two weeks beginning in mid-April 1992. This IAEA 
team reconfirmed the interim results of safety studies 
done to date. Domestically, comprehensive analysis and 
advice was received from subject-matter experts of 
KINS’ Atomic Energy Safety Committee concerning the 
results of the review. In this manner, every attempt is 
being made to ensure the safety of Wolsong Nuclear 
Power Plant Number Two. Review of the Environmental 
Impact Analysis is currently taking place, looking at the 
impact plant operation will have on the surrounding 
environment. What is unique in this case is that discus- 
sions were held with officials from Kyongju County and 
Ulsan County, the two provincial government authori- 
ties nearest the area in which the Wolsong Nuclear 
Power Plant Number Two is located. The county was 
then asked to consider social, economic, and cultural 
peculiarities of the area surrounding the sites. These 
studies, together with advice from experts in major fields 
and review of responses to questionnaires will be looked 
at during follow-on reviews. After this, the results will be 
consolidated and reviewed by KINS’ Atomic Energy 
Safety Committee, where such areas as the acceptability 
of the impact on the surrounding environment will be 
verified. 


(3) Construction Permit Reviews for Uljin Nuclear 
Power Plants Number Three and Four 


Among the unique characteristics of construction on 
Uljin Nuclear Power Plants Number Three and Number 
Four is that these plants are being designed, produced, 
and constructed under the leadership of the domestic 
nuclear energy industry. They are being patterned, with 
some design improvements, after the design of Yongg- 
wang Atomic Plants Number Three and Four, CE-model 
(Combustion Engineering) pressurized light-water reac- 
tors. An added important significance of these plants is 
that since they are being constructed as part of an effort 
to standardize the design of domestic nuclear power 
plants, Uljin Nuclear Power Plants Number Three and 
Four will be the model for future nuclear power plant 
design. Thus plans are to, through construction permit 
reviews of Uljin Number Three and Four, conduct a 
focused inquiry into whether these two plants achieve 
safety at international standards. Efforts are therefore 
being made to enhance the fairness and objectivity of the 
permit and licensing process so as to promote national 
interests. In other words, a review system that encour- 
ages the active participation of private-sector nuclear 
energy specialists during the construction permit review 
process and allows for an in-depth safety review will be 
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established. A safety review for the construction of these 
plants will then be carried out focusing on the following 
points. 


- Design Improvements in Preparation for Yonggwang 
Nuclear Power Plants Number Three and Four: 


Ensuring that solutions to conditions imposed during the 
construction permit of Yonggwang Nuclear Power 
Planis Number Three and Four are reflected in Uljin 
Plants Number Three and Four, confirming the suit- 
ability of improvements as far as the safety of major 
systems and parts. 


- Confirm that adequate countermeasures for serious 
accidents have been integrated, that safety objectives 


have been adequately established, and that plans to carry 
out the Probabilistic Safety Assessment are adequate. 


- Carry out a safety review based upon the current status 
of design characteristics and permit and licenses of 
improved nuclear power plants, referring to trends in 
design characteristics and permits and licenses for the 
U.S. improved-model light-water reactor (System 80+), 
establishing this as the direction for domestic review, 
and applying this during the permit and licensing review. 


- Plans to attain safety through the construction leader- 
ship of the domestic industry: Taking into consideration 
the fact that the major structural materials, machinery 
and systems of the nuclear power plant are being 
designed, manufactured, and installed under the leader- 
ship of domestic industry, confirm absolutely the 
validity of the quality assurance plan. 


- Site and Environmental Impact Studies: The fitness of 
the Uljin site and the environmental impacts of oper- 
ating multiple nuclear power plants was confirmed. 


- Current status and plans for review of the construction 
permit 


Review of the site pre-approval for Uljin Nuclear Power 
Plants Number Three and Four began in July 1991. 
Major areas taken under review included the suitability 
of the site as a nuclear power plant given the traffic and 
industrial structures within an eight-kilometer radius of 
the site. A total of three reviews were held for the site 
pre-approval, with deliberations over the safety of the 
site being addressed during the second and third work- 
ing-level meetings at which 115 technical questions were 
presented. The site pre-approval was then issued on 8 
March 1992. As a result of the site pre-approval review, 
even though the overall suitability of the site was con- 
firmed, deliberations continue on five supplementary 
requests. These include studies on the establishment of a 
restricted area (with a 700-meter radius surrounding the 
plant), the impact on nearby civilian airport construc- 
tion, and the effects of recirculating heated drain water. 


Having obtained the site pre-approval, an application for 
limited construction approval was submitted in Feb- 
ruary 1992. A limited construction approval was granted 
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on 25 May 1992 after a working-level question- 
and-answer meeting and a safety review. 


Construction permit review for Uljin Nuclear Power 
Plants Number Three and Number Four was divided 
into a prelimi design safety review and a verification 
of the accepta of environmental impact. Com- 
mencement of the construction permit review began 
with the submission of the PSAR, an enclosure to the 
approval application submitted in December 1991. A 
major review of the PSAR is expected to run from 1992 
to the first half of 1993. In 1993, plans are to conduct the 
review a on ways to resolve safety problems. 
Inspections of environmental impact have been 
underway since October 199i in relation to the Environ- 
mental Impact Analysis, an appendix to the permit 
application. The environmental effects resulting from 
plant construction, operation, and hypothetical acci- 
dents are being studied. 


Plans are to carry out construction permit reviews for 
Uljin Nuclear Power Plants Number Three and Four 
with such goals as making adequate use of domestic and 
overseas experts in related fields and to actively make 
public the contents of the review so as to enhance the 
objectivity and fairness of the results. 


3. Safety Review During Construction 


Nuclear power plants generally take from seven to eight 
years to construct. During this period, the quality and 
capabilities of goods is verified during the production of 
major machinery, on-site installation, and testing. Safety 
can be said to have been attained only if the nuclear 


power plants. This includes not only the capabilities of 
reactor related facilities, but also its design, 


Production inspections of nuclear power plant 
are designed to confirm before the fact all 


These inspections seek to maintain the suitability of 
major parts during the entire life of the -eactor, rectify 
these problems, and thus maintain and improve the 
safety of the reactor. 


Individuals or companies who have received a produc- 
tion license from the science and technology minister 
must undergo production inspections at every phase as 
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determined by the science and technol minister. 
These inspections concern reactor-related facilities and 
major parts as determined by Prime Ministerial Ordi- 
nances. Those items that fall within the sphere of the 
production inspection include the Bg gem reactor 
container, the steam generator, and the pressurizer. 
Those processes that come under i , as deter- 
mined by MOST Promulgation 85-7, include welding 
and non-destructive inspection, internal pressure testing, 


The on-site 


and anti-destruction tests, of officially recog- 
nized inspections, and related incongruence 
reports. 

B. Pre-use Inspection 


pre-use 
with Article 16 (Inspections) of the Nuclear Energy Law, 
Enforcement Ordinance Article 27 (Pre-use Inspections) 
and Article 29 (Carrying Out Pre-use Inspections) of that 
same law, and Enforcement Regulation Article |! 


construction according to the construction plan has been 
compleied. The installer of the nuclear power plant must 


submit a pre-use inspection application 60 days prior to 
the anticipated date of inspection. 


The pre-use inspection may Le divided into two parts: a 
facilities inspection that is concerned with the installa- 
tion of facilities, and a capabilities inspection related to 
the capabilities of the facilities. The facilities inspection 
refers to an inspection that verifies whether the reactor 
and related facilities have been properly installed in 
accordance with design specifications approved in 
reviews for the construction permit. In principle, it is 
carried out in three stages: one prior to commencement 
of construction, one conducted during the construction 
process, and one conducted after construction has been 
completed. The capabilities inspection confirms whether 
the capabilities of the installed facilities and systems 
coincide with the design objectives. This includes both a 
pre-operational test and an operational test. 
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(1) Major Accomplishments 


Nuclear power plants currently under construction include 
Yonggwang Nuclear Power Plants Number Three and Four. 
Construction permits for these plants were granted on 21 
December 1989. As of the end of 1991, 50.7 percent 
progress has been made in construction. The pre-use 

tion for Yonggwang Nuclear Power Plants Number 

and Four in January 1991. Those items of the pre-use 
inspection that have been conducted are those related to 
construction of the major structure. Through three 

tions of construction on the structure, nine 

were made. These included in the spacing of 
reinforcing rods in the wall structure of the nuclear reactor 
housing. Measures were taken to rectify 
safety was confirmed through an inspection on the installa- 
tion of the reactor receptacle, the crane on the upper portion 
of the housing receptacle, and the steam generator. 


(2) Future Plans 


Construction of Yonggwang Nuclear Power Plants Number 
Three and Four is underway with a completion goal of 1995. 
Pre-use inspections of major safety facilities and systems 
will be conducted at the appropriate stages of construction. 
The following is the plan for pre-use inspections that are 
anticipated to be conducted during 1992. 


: 





Table 2.2. 1992 Pre-use Inspection Plan for Yonggwang 
Nuclear Power Plants Number Three and Four 





























Facility to be Inspected Items to be Inspected 

Nuclear reactor itself Receptacle for the nuclear reactor 

Nuclear reactor cooling system Steam generator, pressurizer, 
coolant pump, coolant pipes 

Measurement and control system | Major control room 

Nuclear fuel handling and storage | Storage containers for spent 

facilities nuclear fuel; cooling and 
purification systems 

Radioactive waste storage facility liquid, and solid waste 

system 

Reactor housing facility Reactor storage building 

Reactor safety system facility Five systems, to include the 
storage receptacle heat removing 
system and the safety insertion 
system 

Other safety facilities Water system, air purification 
system, electric system, and 26 
systems within the auxiliary 
system facilities 








C. Quality Assurance Inspection 


Anyone intending to construct a nuclear power plant must 
submit a quality assurance plan to the MOST two months 
prior to the commencement of construction and quality 
assurance work in accordance with Article 15 of the 
Nuclear Safety Law and &nforcement Ordinance Article 
26 of that same law. This quality assurance plan must 
establish a plan that allows the structure, systems, equip- 
ment, and machinery to properly function during their 
operation, and must be drafted according to systematic 
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quality assurance standards. Detailed drafting standards 
are stipulated by MOST Promulgation 99-3, “Nuclear 
Reactor and Related Facilities’ Quality Assurance Stan- 
” This promulgation was based upon U.S. Federal 
Law 10CFR 50 Appendix B. 


tion took place in December 1990, with four inspectors 
working four days. A total of three findings and five 


ings emerged during this inspection, which were subse- 
quently corrected. Quality assurance inspections will 

onggwang Nuclear Power Plants Number 
Three and Four until the year 1995, with every effort being 
taken to guarantee quality of the plants. 


4. Developing Technical Guidelines 


The ultimate objective of nuclear power safety review is to 
protect the public as well as the environment of the nation 
from radioactive disasters that might accompany the oper- 
ation of nuclear power facilities by ensuring nuclear power 
safety. Safety reviews must be conducted in a systematic 
and efficient manner given the national-level importance 
of this task. Yet in spite of over 10 years of experience 


in reality, simply taken the tions of foreign countries 
from whom it has im nuclear power plants and 
applied these regulations during the safety review 


In response to this critical need, the KINS over a one year 
period beginning in July 1990 developed a draft version of 
a safety review directive for 900 MWe pressurized light- 
water reactors. During the next five months, errors in the 
draft version were corrected and opinions from those 
domestic organizations involved in nuclear power plants 
were gathered. The first edition of review guidelines was 
published in early 1992. One side benefit of the nuclear 
power plant safety review directive will be improvements 
in the objectivity and reliability of reviews in each sector of 
the nuclear power plant safety review process gained 
through the establishment of safety review guidelines 
developed independently from a technological perspective. 
The amassing of nuclear power safety review technology 
and self-sufficiency in that field will also maximize the 
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efficiency of nuclear power permits and licenses review 
work. These new guidelines will also enhance safety by 
making it possible for utilities to anticipate directions in 
construction and operation safety reviews for nuclear 
power plants. Moreover, by making possible independent 
safety reviews domestically, Korea’s dependency on for- 

technology will be reduced. The recently published 

S review guidelines will be applied on a trial basis 
beginning with the construction permit reviews for Uljin 
Nuclear Power Plants Number Three and Number Four. 
The guidelines are currently being utilized in construction 
permit and operating license reviews for light-water 
reactor nuclear power plants as well as in operating safety 
reviews for in-service nuclear power plants. This draft will 
also be the basic document upon which review guidelines 
are developed in 1994 for the heavy-water reactor and in 
1997 for the new safe reactor. 


Section Three: Operational Nuclear Power Plants 


Nuclear power plant operation is authorized after a process 
which includes: a safety review of design in the construction 
planning phase; confirmation of the suitability of various 
technology standards related to the capabilities of the 
reactor and related facilities conducted during the construc- 
tion and test operation stages; and finally a comprehensive 
inspection and confirmation of safety. Since an operational 
nuclear power plant is one in which nuclear fuel has been 
loaded into the reactor and nuclear fission is actually taking 
place, absolute safety management is required here more 
than at any other stage. Accordingly, while nuclear power 
plants that are in operation receive absolute regulation, 
surveillance, and oversight by the government, the utility 
also must operate the plant according to promises made 
when obtaining operating permission from the government 
to manage the nuclear reactor facility safely in accordance 
with set regulations and guidelines. These standards and 
guidelines are based upon nuclear energy laws and ordi- 
nances. More concrete and detailed items, however, are 
stipulated by the Final Safety Analysis Report that is 
submitted to and approved by the science and technology 
minister at the time of application for an operating permit, 
and in the Operating Technical Guidelines. 


The utility has the primary and ultimate responsibility for 
the safe operation of the nuclear power plant. It must 
operate the nuclear reactor safely in accordance with 
nuclear energy related laws and ordinances, conditions 
stipulated in the operating permit, and as promised. In 
particular, the utility must make ultimate efforts toward 
preventing accidents and taking steps to prevent the spread 
of accidents once they occur. The utility must also have 
various countermeasures to mitigate the effects should an 
accident occur. To fulfill these responsibilities, the utility 
makes continuous efforts to promote safety through oper- 
ation of the nuclear reactor by qualified individuals who 
have received nuclear reactor operators’ and operator 
supervisors’ licenses, by improving facilities based on 
newly emerging technologies and/or acquired experience, 
and by conducting education and training on a cyclical 
basis for the operators. 


The government conducts periodic inspections of operating 
nuclear power plants and the capabilities of those facilities. 
It also conducts observation and oversight over a variety of 
activities related either to illegal discharge of radioactive 
materials during operation or to the operation of the facility. 
These activities include inspections, testing, an’ . ~inte- 
nance. In particular, resident nuclear power ofl, ials dis- 
patched by the government confirm and inspect on a daily 
basis whether operational restrictions based on the Oper- 
ating Technical Guidelines are being complied with. 


1. Review of Operating Permits 


Reviews of operating permits seek to confirm whether 
technology standards related to the final design of the 
constructed nuclear power plant are being adequately met. 
As such, operating permit reviews are conducted to evaluate 
the operating safety of a nuclear power plant. The utility 
must submit such materials as the Final Safety Analysis 
Report, the Operating Technical Guidelines, and the Emer- 
gency Radioactivity Plan at the time of application for the 
Operating Permit. 


(1) Final Safety Analysis Report Review 


As a safety evaluation report based upon the final design, 
items reviewed from the Final Safety Analysis Report are 
similar to those looked at in the PSAR, the document 
submitted at the time of application for a Construction 
Permit. The only difference is that the results of initial 
testing that are so essential in evaluating operational safety 
as well as detailed items concerning the Operating Technical 
Guidelines are included. 


(2) Operating Technical Guidelines Review 

Operating Technical Guidelines, being that they are 
operational guidelines that the nuclear power plant oper- 
ator must absolutely follow in the operation of the plant, 
include the following items: 

- Operation of the reactor facilities 

- Protection of the reactor facility 


- Handling, transportation, storage, and disposal of 
radioactive material within the site 


- Protection of the environment from the nuclear reactor 
facilities 
- Physical custody of nuclear materials 


Among these, the following items must be included as 
they relate to the operation of the nuclear reactor facility 


- Safety limits and installation values 
- Operational limits 

- Internal inspection plans 

- Major safety features of the design 


- Operational and management organization and functions 
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2. Review of Modification Permits 


According to Article 21 (Operating Permits) of the 
Nuclear Energy Law, should there be a need for design 
modifications to a nuclear power plant system and the 


operation of its parts that has already received permits 
and licenses through safety reviews, modifications 
are to receive review as well. The following chart shows 
* modification permit reviews that have taken place 
so far. 





Table 2.3. Major Modification Permit Review Items 






































Reactor Number Title Major Items of Modification Results of Review Date Modification 
Granted 
Kori Number One Review of Flow Path A design change that altered Inspection of the construction 1984 
Modifications to Kori Nuclear | the flow of coolant within the method for modifying the 
Power Plant Number One baffle-barrel from downwards pe ge ke nye f 
Baffie-barre! to upwards. The baffle-barre! man-made of the 
is designed to prevent the loss | fluid within the fuel rods, 
of nuclear fuel from an opera- | hydrothermal inquiry, and 
tional baffle-jetting. accident analysis; the results 
were that the proposed modifi- 
cations were deemed suitable 
Kori Number Three | Review of Change of Control In accordance with a control Deemed suitable based on 1990 
and Four, Yongg- Rod Aggregate rod deficiency report ng | review of technical feasibility 
wang Number One embrittlement of the hafnium and safety. 
and Two hydrogen used as an absorbent 
for neutrons in the control rod 
assemblies, the control rod 
assemblies in domestic nuclear 
power plants that utilized 
hafnium were exchanged with 
those using silver alloy. 
Wolsong Number Review of Installation of Dry With it anticipated that Deemed suitable after 1991 
One Storage Facility for Spent existing water storage facilities’ the Safety Analysis 
Nuclear Fuel. capacity for storing spent Report, Site Survey Report, 
nuclear fuel would be and Design Report. 
exceeded, the construction of a 
dry storage facility for spent 
nuclear fuel within the Wol- 
song Number One site was 
proposed. 
Uljin Plants Modifying Conditions for Changing the water pressure Deemed suitable after review 1991 
Number One and Water Pressure Testing test standards from Chapter 16 | of proposed modifications. 
Two of the Final Safety Analysis 
Report to the standards of 
U.S. ASME XI. These stan- 
dards are designed to confirm 
the soundness of « ‘rently 
Operating systems and to test 
for leaks in Uhin Number One 
and Number Two plants. 
3. Periodic Inspections process for applying for inspection are clearly spelled out 


Periodic inspections of nuclear power plants are con- 
ducted to confirm whether the capabilities of nuclear 
power facilities operate within technical standards out- 
lined in Enforcement Ordinances Article 94 through 101 
in the Nuclear Energy Law. Inspections also confirm 
whether internal pressure, internal radiation, and other 
functions are being maintained in the state that they 
were at when they passed the pre-use inspection. As such, 
the utility receives inspections on a regular basis (not to 
exceed 15 months) after the reactor has reached critical 
mass. Periodic inspections of operational nuclear power 
plants are entrusted to the KINS. Items such as facilities 
to be inspected, the periods for inspection, and the 


in provisions covering periodic inspection of nuclear 
reactor facilities in the MOST Promulgation 84-7. 


Periodic inspections normally are conducted during 
periods when nuclear fuel is being reloaded into the 
reactor in the case of nuclear power plants with pressur- 
ized light-water reactors. In the case of heavy-water 
reactors, periodic inspections are conducted during the 
period of annual maintenance. The timing of the peri- 
odic inspection and the sphere of the inspection depend 
upon the utility’s nuclear fuel reloading plan and the 
repair work plan. They also depend on the operating 
experiences over the previous year. The standard items 
to be inspected are included in the table below. 











Table 2.4. Standard Periodic Inspection Items for Nuclear Power Plants 

















System/Facility Inspected Standard Inspection Items 
Nuclear Reactor (to include nuclear fuel) - Nuclear fuel safety inspection 

- Zero output reactor physics test 

- Output reactor physics text 
Nuclear Reactor Coolant System Facilities - In-service inspection (ISI) 





- Steam generator eddy current test 





- Inspection of reactor coolant pump 





- Inspection of pressurizer protectant pump and safety valve 





- Test of the reactor coolant water flow meter 





- Test for leakage in the reactor coolant system 





Measurement and Control System Facilities 


- Test measuring response time for engineered safeguards 





- Test measuring response time for reactor protection system 





- Test measuring Scram time for control rod 





- Functions test of control rod position instruction system 





- Operational test of the technical safety equipment system auxiliary relay 





- Change of major measurements system instrument exchange related to safety 





- Inspection of the seismic detection system 





Nuclear Fuel Material Handling and Storage Facilities 


inspection of the fuel reload lift 





- Inspection of the lift used for moving waste fuel to the storage tank 





- Inspection of the fuel transfer system 





Waste Facilities for Radioactive Waste Materials 


- Inspection of the radioactive material management and facilities 





- Capabilities test of the ventilation system 





Radioactive Management System 


- Inspection of radioactivity measurement and monitoring equipment 





- Inspection of radioactive management and health physics plan 





- Inspection of the environmental radioactivity monitoring equipment 





- Inspection of the weather observation system 





Reactor Housing Facility 


- Comprehensive leak testing of the housing container 





- Test for isolated leaks in the housing container 





- Inspection of hydrogen recombiner 





- Inspection of the housing container’s sprinkler system 





- Inspection of the housing container's access port isolation status 





- Inspection of the residual heat removal system 





- Inspection of the emergency core cnoi'ng system 





- Inspection of the pressurized insertion system 





- Inspection of the supplementary water supply system 





- Inspection of the boric acid solution system 





Emergency Power Supply System 


- Inspection of the emergency diesel generator 





- Test of the 125-volt condenser and inspection of the battery charg. 





Other Facilities Related to the Reactor’s Safety 


- Operational inspection of the ASME Code |, 2, and 3 pumps 





- Operational inspection of the ASME Code |, 2, and 3 valves 





- Inspection of the discharger 





- Inspection of the fire fighting equipment 





-Inspection of the selection settings for the safety and depressurization valve open pressure 





- Inspection of the machinery coolant water system 





- Inspection of the machinery coolant saltwater system 





- Inspection of water quality management 








- Inspection of the main steam cutoff valve and safety valve 
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A. Periodic Inspections from 1979 to 1990 


From its very first inspection in 1979 which took place just after the plant commenced commercial operations in 1978 
until 1990, the periodic inspection periods and highlights of inspections of Kori Nuclear Power Plant Number One 
may be seen in the chart below: 





wot | 


| —_—KePCO 
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Figure 2.1. Nuclear Power Plant Periodic Inspections Implementation Procedures 
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Table 2.5. Listing of Periodic Inspections of Nuclear Power Plants 
Year Reactor Fuel Cycle Inspectiun Period Noteworthy Itens 
1979 Kori ! 1/2 28 October 1979 to Inspection safety measures 
28 February 1980 taken in response to ile Island. 
1981 Kori | 2/3 29 January 1981 to 7 May 1981 : 
1982 Kori | 3/4 19 April 1982 to 26 July 1982 : 
1983 Kori |! 4/5 11 April 1983 to 5 August 1982 Research on supplementing the test for 
the housing receptacle access port valve 
1984 Kori | 5/6 9 July 1984 to 21 October 1984 Operations to change the coolant flow 
route 
Kori 2 1/2 24 May 1984 to . 
25 July 1984 
Wolsong | . 26 March 1984 to - 
10 June 1984 
1985 Kori | 6/7 19 August 1985 to 16 October 1985 | Inspection of a leak in steam generator's 
Kori 2 2/3 12 June 1985 to : 
30 July 1985 
Wolsong | J 25 November 1984 to 17 January inspection of measures taken 
1985 following heavy water leakage 
accident 
1986 Kori | 78 11 October 1986 to 22 January 1987 : 
Kori 2 3/4 22 Ai 1986 to : 
25 Onober 1986 
Kori 3 1/2 5 July 1986 to - 
12 October 1986 
Wolsong | - 4 May 1986 to - 
7 July 1986 
1987 Kori 2 4/5 13 August 1987 to 9 November 1987 - 
Kori 3 2/3 14 August 1987 to J 
22 December 1987 
Kori 4 1/2 1 March 1987 to 22 May 1987 - 
Yonggwang | 1/2 8 July 1987 to $ October 1987 Test of flow equilibrium in the 
emergency core cooling system. 
1988 Kori | 8/9 15 January 1988 to 25 July 1988 a: ° woe 
areas 
Kori 2 5/6 29 October 1988 to 16 January 1989 Removal of some loose debris in the 
main water supply pipe 
Kori 3 3/4 $ October 1988 to : 
29 December 1988 
Kori 4 2/3 8 May 1988 to : 
26 July 1988 
Wolsong |! : 29 January 1988 to - 
21 April 1988 
Yonggwang | 2/3 1 August 1988 to : 
27 October 1988 
Yonggwang 2 1/2 13 March 1988 to Directives provided for detecting loose 
7 June 1988 debris in coolant system 
1989 Kori 1 9/10 4 April 1989 to 22 July 1989 Work to block defective heat exchange 
pipe in steam generator 
Kori 3 4/5 a a c— - 
| 
Kori 4 3/4 29 May 1989 to . 
14 August 1989 
Wolsong | - 11 February 1989 to 22 March 1989 - 
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Table 2.5. Listing of Periodic Inspections of Nuclear Power Plants (Continued) 
































Year Reactor Feel Cycle Inspection Period Noteworthy Items 
1989 Yonggwang | 3/4 22 August 1989 to - 
(continued) 29 November 1989 
Yonggwang 2 2/3 24 March 1989 to 
27 June 1989 
Uljin 1 1/2 15 October 1989 to 
7 February 1990 
1990 Kori 2 6/7 26 January 1990 to 9 April 1990 
Kori 4 4/5 14 May 1990 to 
26 July 1990 
Wolsong | 1 April 1990 & Inspection of 11 channel pressure pipes 
30 May 1990 
Yonggwang | 4/5 16 August 1990 to 
16 October 1990) 
Yonggwang 2 34 25 March 1990 to 
21 June 1990 
Uljin 2 1/2 15 September 1990 to 
‘ 10 December 1990 




















B. 1991 Periodic Inspections 


The periodic inspection for Kori Nuclear Power Plant 
Number One took place from 15 October 1990 to | 
February 1991 (110 during the fuel reloading 


The periodic inspection for Yonggwang Nuclear Power 
Plant Number One was conducted from 18 August 1991 
to 22 October 1991 (66 days) during the fuel reloading 
between cycles five and six. A total of 42 items were 


between the 10th and 11 An inspection was _—jeak ratio test of the housing receptacle. There were 7 
conducted on 46 items, with 56 participating. —_ findings and 6 recommendations noted that were later 
In addition to the standard inspection items, inspections —_ corrected. 


which were later corrected. The periodic 
Kori Nuclear Power Plant Number Two took place from 
14 April 1991 to 17 June 1991 (65 days) during the fuel 


tion on Kori Nuclear Power Plant Number Three was 
conducted between 8 December and 26 February 1991 
during the fuel reloading between cycles five and six. A 
total of 51 inspectors participated, inspecting 38 items. 
In addition to standard inspection items, a comprehen- 
sive leak ratio test on the housing receptacle took place. 
There were three findings and five recommendations 
that were noted and later corrected. 


The periodic inspection for Kori Nuclear Power Plant 
Number Four was conducted from 3 April 1991 to 17 
June 1991 (76 days) during the fuel reloading between 
cycles five and six. A total of 58 inspectors looked at 47 
items. In addition to the standard inspection items, a 
comprehensive leak ratio test was conducted on the 
housing réceptacle, as was an in-service inspection of the 
post-tensioning . A total of nine findings and five recom- 
mendations were noted and later corrected. 


1991 to 30 April 1991 (66 days) during the fuel reloading 
between cycles four and five. A total of 45 standard 
inspection items were inspected, with 58 :nspectors 
participating. There were 13 findings and 4 recommen- 
dations that were corrected by the utility. 


The periodic inspection of Wolsong Nuclear Power Plant 
Number One took place from 8 June 1991 to 24 July 
1991 (47 days) during the annual periodic maintenance 
period. A total of 39 items were inspected by 47 inspec- 
tors who participated. Major inspections conducted 
included measurernents of the amount of expansion of 
the nuclear fuel tube, a precision inspection of the 
deaerator condenser nozzle region, inspections of facility 
improvements to the ring frame system, and a differen- 
tial settlement inspection. There were 10 findings and 4 
recommendations noted that were later corrected. 


The periodic inspection for Uljin Nuclear Power Plant 
Number One was conducted from 17 November 1990 to 
8 February 1991 (84 days) during the fuel reloading 
conducted between cycles two and three. A total of 53 
items were inspected, with 61 inspectors participating. 
There were eight findings and three recommendations 
made that were later corrected. 
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The periodic inspection for Uljin Nuclear Power Plant 
Number Two took place between 19 October 1991 and 
14 December 1991 (57 days) during the fuel reloading 
between fuel cycles two and three. A total of 42 items 
were inspected, with 44 inspectors participating. Major 
items inspected included a test of the primary system’s 
water pressure. There were six findings and one recom- 
mendation made that were later corrected 


4. Quality Assurance Inspections 


As with nuclear power plants that are under construc- 
tion, quality assurance activities conducted according to 
quality assurance plans are required. Quality assurance 
actions taken by the utility are also verified and cor- 
rected through inspections by the MOST. 


In 1991, quality assurance inspections were conducted 
on Kori Nuclear Power Plants Number Three and Four, 
Wolsong Nuclear Power Plant Number One, Yonggwang 
Nuclear Power Plants Number One and Two, and Uljin 
Nuclear Power Plants Number One and Two. In the case 
of Kori Nuclear Power Plants Number One and Two, 
special inspections were conducted in place of quality 
assurance inspections. Quality assurance inspections of 
Kori Nuclear Power Plants Number Three and Four 
were conducted for one week beginning 30 October 
1991. The inspections were conducted at Hyundai 
Heavy Industries (Inc.) by four individuals in connection 
with an inspection at Wolsong Nuclear Power Plant 
Number One. At Kori Nuclear Power Plants Number 
Three and Four, there were four inspection findings, 
while at Wolsong Nuclear Power Plant Number One 
there were five findings which all were corrected. Quality 
assurance inspections of Yonggwang Nuclear Power 
Plants Number One and Two were conducted from 4 
February to 8 February 1991, where seven findings were 
later corrected. Inspections of Uljin Nuclear Power 
Plants Number One and Two were conducted from 9 
September 1991 to 14 September 1991. Six items were 
corrected. 


Plans call for the conduct of quality assurance inspec- 
tions of all nuclear power plants, just as in 1991. 


5. Special Inspections 


A. Special Inspections of Kori Nuclear Power Plant 
Number One 


From early 1991 to June, there were seven emergency 
shutdowns of Kori Nuclear Power Plant Number One. 
Concerns and worries among the people regarding the 
safety of domestic nuclear power plants increased. There 
was a need to repair the deterioration of the nuclear 
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power plant’s systems and machinery and the subse- 
quent reduction in capabilities that resulted from 13 
years of nuclear power generation that began when Kori 
Nuclear Power Plant Number One went into commercial 
operation in 1978. A special inspection was conducted 
on the plant for 13 days between 24 June 1991 and 5 July 
1991. The major items inspected during the special 
inspection that took place, conducted by an inspection 
team of a total of 26 individuals to include 19 individ- 
uals from KINS and two from the academic field, follow: 


- Analysis of the cause for the emergency shutdowns and 
ensuring countermeasures were developed to prevent 
reoccurrences. 


- Confirmation of the fitness of the plant’s system and 
machinery and a function analysis of the same. 


- A plant safety operation and management evaiuation. 


It was determined through the inspection that the number 
of emergency shutdowns had increased due to deteriora- 
tion within the module. It was also revealed that 85 
percent of the emergency shutdowns were the result of a 
breakdown in the secondary system. Although there is no 
reduction in the overall performance of the system and 
facilities of Kori Nuclear Power Plant Number One, there 
is a need for continuous reinforcement of facilities, re- 
repair work, improving the education and training of plant 
employees, and strengthening of organizations related to 
maintenance and operation in order to ensure the sound- 
ness of the facilities. It was also revealed that absolute 
quality control and safety inspections of the secondary 
system are necessary. 


B. Operational Safety Review Team (OSART) Inspections 


Within the IAEA, a team (OSART) has been formed that 
conducts comprehensive safety inspections of nuclear 
power plants of IAEA member nations. These OSART 
inspection teams are comprised of experts from various 
nations in eight fields, to include management and 
organization, operation, training and certification, main- 
tenance, technical support, radioactivity defense, chem- 
istry, and emergency plans. For around three weeks these 
teams conduct their on-site inspections at the nuclear 
power plants. In the case of Korea, OSART inspections 
first began in 1983 with an inspection of Kori Nuclear 
Power Plant Number One. There have been three total 
OSART inspections thus far, with inspections of Uljin 
Nuclear Power Plants Number One and Two scheduled 
for 1992. The following are the major recommendations 
provided both on-site and in the inspection results thus 
from the inspections by the IAEA/OSART. 








JPRS-KST-93-001 
22 December 1993 





Table 2.6. Current Status of IAEA/OSART Inspections of Domestic Nuclear Power Plants 





Plant Peried of Ir -=sction 


Composition of Inspection Team Major Inspections 





Kori Number One 8 August 1983 to 26 August 1986 


12 individuals from 8 fields. - Improve national defense system 





Kori Number Three and 1 to 9 December 1986 
Four 


10 individuals from 8 fields - Make the Radioactivity 





Wolsong Number One 24 July to 11 August 1989 








12 individuals from 8 fields - Expand training opportunities for 








6. Technical Guidelines 


Safety assurance of in-service reactors is achieved 
through the nuclear power plant operators’ absolute 
compliance with various safety rules and regulations as 
well as through continuous and systematic safety opera- 
tion supervision by tory organs conducted with 
firm recognition and efforts. Regulatory agencies estab- 
lish laws and ordinances related to nuclear power for the 
purpose of verifying safety. Various types of regulatory 
work are carried out based on these laws and ordinances. 
Aside from these laws and ordinances, there is a need for 
various detailed technical guidelines in order tc actually 
carry out regulatory tasks. Based upon this need, tech- 
nical guidelines have been developed, the most impor- 
tant of which follow. 


A. Enactment of Promulgations and Regulations 


- Regulation Governing Periodic Inspections of Reactor 
Facilities (MOST Promulgation 85-7): Provides stipula- 
tions concerning items to be inspected in facilities and 
application and period for inspection. 


- Promulgation on Standards for Drafting Operating 
Technical Guidelines (MOST Promulgation 83-3) 


- Regulation on Reporting Operations and Accidents at 
Nuclear Facilities (currently pursuing placement into 
law) 


- Regulation on Major Modifications to the Operating 
Plan (currently pursuing placement into law) 


- Directive for Drafting Emergency Radiation Plans 
(currently pursuing placement into law) 


B. Development of the Inspection Summary and the 
Inspection Guidelines 


The Periodic Inspection Summary provides guidelines 
for periodic inspections, the most important regulatory 
activity concerning nuclear power plants at the opera- 
tional stage. A Periodic Inspection Summary was drafted 
for Kori Nuclear Power Plant Number One in 1984, for 
Wolsong Nuclear Power Plant Number One in 1985, and 
for Kori Nuclear Power Plant Number Four in 1987. All 
of these are in use today. However, no Inspection Sum- 
maries were drafted for the remaining power plants, and 
there have been many changes in the interim such as 
technical guidelines and the Final Safety Analysis Report 
and related technical standards. In order to thus reflect 
these changes, an Inspection Guideline was developed in 
1990 that could be used in the periodic inspections of the 
Kori and Yonggwang Nuclear Power Plants. Inspection 
Guidelines for use with the Uljin and Wolsong Nuclear 
Power Plants were developed in 1991. 


7. Operations of the Resident Officer 


Following the 1979 Three Mile Island Plant Number 
Two accident where the reactor suffered a core-melt, 
concerns heightened throughout the world concerning 
the safety of nuclear power plants, and safety monitoring 
activities of these plants was strengthened. In particular, 
in order to work toward minimizing infractions by 
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utilities through routine inspections and to increase the 
efficiency of safety regulations through quick, on-site 
understanding of situations, there surfaced a need to 
permanently station government inspectors at nuclear 
power plants. 

Accordingly, as commercial operation of Kori Nuclear 
Power Plant Number One began and construction was in 
process on Kori Nuclear Power Plant Number Two and 
Wolsong Nuclear Power Plant Number One, a MOST 
official was dispatched to the Kori Nuclear Power Plant 
in July 1978. Beginning in 1982, officials of the Atomic 
Energy Safety Center (currently the KINS) were dis- 
patched to each of the nuclear power plants and began to 
provide support on technical matters to the resident 
officials. Currently, there are some four to six regulatory 
individuals at four nuclear power plant sites conducting 
on-site verification and monitoring activities. 


History of the Establishment of Resident Offices 

July 1978: Kori Resident Office established (one grade- 
six [senior clerk] civil servant assigned). 

March 1979: Kori Resident Office increases personnel 
(one grade-five [branch chief] and one grade-six civil 


November 1981: Wolsong Resident Office established 
(one grade-six civil servant assigned). 
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April 1982: Atomic Energy Safety Center (predecessor of 
the KINS) begins to dispatch resident officers. 


October 1983: Yonggwang Resident Office established 
(one grade-six and one grade-seven civil servant 
assigned). 


May 1984: Uljin Resident Office established: (one grade- 
six civil servant assigned). 


\ 
August 1985: Expansion and reorganization of the resi- 
dent officers system (each resident office would have a 
grade-five official assigned). 


Tasks of On-site Safety Regulation 


- Ascertain and report on status of construction and 
operation of nuclear power plants. : 


- Conduct routine on-site inspections of nuclear power 
utilities. 


- Inspect accidents, disasters, and other unusual situa- 
tions related to nuclear power safety. 


- Measures dealing with infractions of nuclear energy 
laws and ordinances. 
- Provide support and related information to on-site 


inspection work of the MOST and other organs entrusted 
with such work. 

















Figure 2.2. Organization of Resident 
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Table 2.7. Resident Officials Office Personnel 
Kori Wolsong Yonggwang Uljin Total 
Grade-Five 2 ’ 2 2 7 
Grade-Six i i 2 
Grade-Seven i i : 
KINS Officials 2 2 2 2 
Totals 6 5 6 23 
Section Four: Research Reactors Generally speaking, research reactors are constructed 
according to Bg that are * ny A pd 
Overview ** on verse utilization objectives 
— reactor mul research reactor under con- 


There are currently three research reactors in operation in 
Korea, with one additional one under construction. The 
Korea Advanced Institute of Science and Technology 
[KAIST] operates two research reactors in their institute, 
the TRIGA Mark II (thermal output 250kW) and the 
TRIGA Mark III (thermal output 2MW). Currently, one 
multi research reactor is under construction. One 
AGM.-201 (thermal output of 0.1W) is also in use for 
educational purposes at Kyonghui University. Individuals 
intending to construct and operate a research reactor must 
obtain construction and operating permits for research and 
educational reactors from the MOST in accordance with 
Article 33 (Permits for Research Reactors, Etc.) of the 
Nuclear Energy Law. Various types of review must also be 
undergone in accordance with Article 16 (Inspections) of 
the Nuclear Energy Law. Inspections conducted include a 
pre-use inspection in accordance with the Nuclear Energy 
Law Enforcement Ordinance Article 27 (Pre-use Inspec- 
tion), while periodic inspections are also conducted in 
accordance with Enforcement Ordinance 42 (Periodic 
Inspections) of that same law. The pre-use inspection is 
conducted during the construction process to verify 
whether the reactor is being constructed in such a way that 
safety may be maintained during operation. Periodic 
inspections are conducted once every 15 months, ensuring 
that the various systems are safely maintaining their capa- 
bilities during operation of the reactor. 


2. Safety Regulations 
A. Review and Approval of Permits and Licenses 


Unlike power generating reactors, construction and 
operations permits for research reactors are not granted 
separately. Based on Nuclear Energy Law Article 33, 
construction and operations are approved simulta- 
neously. This is due to the fact that unlike generating 
reactors, the possibilities for an accident with research 
reactors and the influence on the surrounding environ- 
ment should there be an accident are relatively small. 
The multi-purpose research reactor currently under con- 
struction at KAERI has a total thermal output only 
one-thirtieth that of domestic nuclear power plants. It is 
an open pool-type model that does not pressurize the 
reactor’s coolant. As such, it is designed so that it is 
impossible for a coolant discharge accident—the major 
problem in accidents at nuclear power plants—to occur. 


radioactive waste material facilities, radiation manage- 


Article 9) under construction at KAIST based on tech- 
nical criteria sct forth by Articles 94 through 101 of the 
Nuclear Energy Law Enforcement Ordinance. Until 
now, there have been no major problems with safety. 
Pre-use inspections are conducted on such areas as the 
reactor itself, the reactor’s cooling system, measurement 
and control system, nuclear material handling system, 
radioactive waste material system, radiation manage- 
ment system, the reactor building, and reactor safety 
systems. There have been 19 inspection findings thus far, 
all having been corrected. This facility is scheduled for 
completion toward the end of 1994. Plans call for 
approval of operations after continuous inspection and 
confirmation of safety. 


C. Periodic Inspections 


In order to verify that research reactors currently in 
operation (TRIGA Mk-ll, TRIGA Mk-III, AGN-201) 
are being operated in a safe state, periodic inspections 
have been entrusted to and are conducted by KINS every 
15 months. Periodic inspections of three reactors were 
carried out in 1991, and in all safety was verified. 
Inspections are divided into the fields of machinery, 
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radiation, and electric measurements. A total of 12 
findings emerged, which were all subsequently corrected. 
However, it was verified that none of these findings 
posed hindrances to the safe operations of the reactor, 
and all resumed operations. The c inspection of 
the TRIGA Mk-II reactor identified that there was no 
high-performance filter in the ventilation system, that 
capabilities tests of the crane within the reactor room 
had been conducted, and that no measures to correct 
output during reactor physics experiments or to repair 
the environmental radiation monitoring devices had 
been installed. During the periodic inspection of the 
TRIGA Mk-IIl, it was discovered that radiation access 
facilities were insufficient, as was the filter capability test 
equipment within the ventilation system. The TRIGA 
Mk-II and -III reactors will continue to undergo various 
experiments, be used for training, and produce radioac- 
tive isotopes up until such point as the KMRR [Korea 
Multipurpose Research Reactor] is completed and oper- 
ations. Whether to mothball these reactors after the 
KMRR is operational is currently under study. 


Section Five: Nuclear Fuel Cycle Facilities 


1. Overview 


Nuclear fuel cycle facilities include refinement, fabrica- 
tion, manufacturing, and spent nuclear fuel handling facil- 
ities. There are two types of production facilities: those 
that produce nuclear fuel for light water reactors and those 
that produce fuel for heavy water reactors. These facilities 
are inspected once annually on a regular basis by regula- 
tory organizations in accordance with Clause |, Article 45 
(Inspections); Enforcement Ordinance Articie 122 (Peri- 
odic Inspections); and Enforcement Regulation Article 46 
(Periodic Inspections) of the Nuclear Energy Law. Within 
Korea, Enforcement Ordinance Article 142 (Inspections of 
Nuclear Fuel) stipulates standards by which the fitness of 
nuclear fuel used in power plants is verified during the 
manufacturing process. 


2. Pre-use Inspections 


A. Pre-use Inspection of Alterations of Spent Nuclear 
Fuel Processing Facilities (Hardened Materials Test 
Facilities) 

In order to add hardened materials test facilities to the spent 
nuclear fuel processing facility, modifications to design and 
construction method were allowed, and a pre-use inspection 
was conducted during the construction process. This inspec- 
tion is based upon Article 45 of the Nuclear Safety Law and 
Enforcement Ordinance 149 of the same law. For three days 
beginning 28 October 1991, nine inspectors in the fields of 
machinery, health physics, waste material management, 
electric and measurement controls, and engineering struc- 
ture conducted the inspection. 


Items inspected included the following: 


- Health physics design characteristics of the facility and 
equipment and the health physics design. 


- Waste material storage and transport facilities; test 
equipment for hardened radioactive waste materials. 


- Electric equipment distributing board and condenser 
equipment. 


- Uninterrupted power source supply equipment and 
cable installation status. 


- Status of the control panel and on-site machinery for 
instrumentation system; status of instrumentation 
system cable installation. 


- Inspection of concrete construction and reinforcement. 
- Stainless steel liner. 
- Backfill and waterproofing construction. 


- Fire damage protection equipment and ventilation 
system. 


B. Since modifications to the design and construction 
method were authorized in order that radioactive waste 
liquids could be transported within the waste material 
processing facility, a pre-use inspection was conducted 
during this construction process. For five weeks begin- 
ning 16 December 1991, seven inspectors conducted an 
inspection in the fields of piping, shelter, and structural 
system (based upon Nuclear Energy Law Enforcement 
Ordinance Article 149). Those areas inspected included: 


- General items related to welding and a nondestructive 
test of the area above the welding. 


- Piping quality, inclination of pipe, and radiation 
shielding. 


- Hydrologic testing. 
- Excavation and backfill. 
- Reinforcements, concrete, and waterproofing. 


3. Periodic Inspections 
A. Periodic Inspections 


(1) Periodic Inspection of Spent Nuclear Fuel Handling 
Facilities 


With the spent nuclear fuel handling [choli] facility not 
being a facility that processes spent nuclear fuel but 
rather one that conducts physics, chemical, and metal- 
lurgical material experiments related to spent nuclear 
fuel processing, an inspection was conducted for six 
weeks between 7 April and 25 May 1991. This inspection 
was conducted by nine individuals who either inspected 
documents or went to the site. Items inspected were 
divided into several areas: mechanics, electric measure- 
ments, health physics, and wastes. 


(2) Periodic Inspection of Light-water Reactor Nuclear 
Fuel Processing Facility 








An in on of this facility was conducted for two 
weeks ning 5 September 1991 by 16 officials of 
KINS. inspecting the following areas, five findings 


were made; however, they were seen as not having any 
influence on the safe operations of this facility: 


- Formative ng facility and nuclear fuel rod 
fealty, 


- Assembly facility and nuclear fuel material storage 
facility. 


- Radioprotective exposure facility, radiation moni- 
toring system and health physics plan. 


- Waste material handling and storage 


- Thermo-h t, managed area pressurization status, 
and chemical processing. 


- Measurement control system and electric system. 


- Fire emergency alarm equipment and fire detection 
equipment. 
- Weather observation and environmental monitoring. 


(3) Periodic Inspection of Heavy-water Reactor Nuclear 
Fuel Handling Facility 


To verify the maintenance of safety at this facility, six 
individuals from KINS conducted an inspection of the 
following items in the areas of machinery, health physics, 
ong waste materials for two weeks beginning 26 August 
1991: 


- Thermo-hygrostat facilities and static pressure 
detector. 


- Fire protection system and air intake. 
- Ventilation system correction test. 


- Inspection of the status of the emergency diesel gener- 
ator in operation. 


- Inspection of the A-6 section and measurement test of 
the insulated storage facility. 
- Measures for the radiation management area. 


- Individual protection and radiation management pro- 
cedures. 


- Liquid waste material management and solid waste 
material management. 


- Functions test of the HEPA filter and pressurization 
maintenance management. 


(4) Periodic Inspection of Uranium Conversion Facilities 


For three weeks beginning 16 December 1991, seven 
inspectors conducted an inspection of the following 
items. Although there were three findings, it was recog- 
nized that these findings had no effect on the safe 
operations of the facility. 


JPRS-KST-93-001 
22 December 1993 


- Powder handling facilities and fire prevention facilities. 


- Radiation work, contamination management, and radi- 
ation measuring equipment. 


- Production and management of liquid, solid, and gas 
waste material. 


(5) Nuclear Fuel Inspections 


See SR ene © one Coe 
compounds in the production process of nuclear fuel 
assemblies as they relate to domestically produced 
nuclear fuel loaded into domestic nuclear power plants, 
an inspection was made based upon Article 142, Clause 
3 of the Enforcement Ordinance of the Nuclear Safety 
Law. Five inspectors conducted an inspection of the 
process from the nuclear fuel sintering production stage 
to the assembly of the nuclear fuel assembly. This 
inspection was divided into the areas of nuclear fuel 
material, nuclear fuel rods, parts, welding, and nuclear 
fuel assembly. [passage omitted] 


Chapter Four, Section Three: Radioactive 
Material Management 


1. Radioactive Material of Nuclear Power Plants 


During normal operations, small amounts of radioactive 
material may flow into the nuclear power plant from the 
reactor’s nuclear fuel assembly through the primary 
cooling system. This radioactive material may be sepa- 
rated into gases and liquids through various methods 
and routes within the system. 


Such radioactive material is severely regulated so as to 
ensure that it is not arbitrarily emitted to the outside. 
Gaseous radioactive material may be naturally broken down 
by either tanks or absorbent to detain the material to keep it 
from leaking. This ensures time for the short-life nuclides to 
be nullified. By utilizing special filter equipment or large- 
capacity activated charcoal filter towers, gaseous radioac- 
tive materials are removed from gases to the greatest degree 
possible before they are discharged into the environment. 
When they are emitted, a continuously operating radioac- 
tivity detection device installed in the exhaust port monitors 
the density of the radioactivity. If the radioactivity being 
emitted exceeds established safety standards, then emission 
is automatically shut off. 


The source of liquid-based discharges includes liquids 
that have leaked from such sources as pumps and valves 
within the system that utilize contaminated water, as 
well as water used in either washing contaminated equip- 
ment or radioactivity protection clothing. The radioac- 
tivity of these liquid-based materials may be reduced 
before-the-fact through such means as filters, ion 
exchange resin, and vaporizers. The density of remaining 
radiation can be measured, determined if it is being 
emitted, and then diluted before discharge. As reference, 
although there are some differences based upon the 
individual plant and by nuclide, the amount of gaseous 
radioactivity emitted during 1991 totaled only total 10 
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percent of the design criteria (see Table 4.4), while the 
amount of liquid-based radioactive materials discharged 
into the sea (as seen in Table 4.5) is under 60 percent of 
the design criteria. 


2. Emission Management Standards 


Environmental emissions of radioactive materials are 
managed according to strict standards so as to protect 
the environment and the health of the populace in areas 
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surrounding nuclear power facilities. MOST Promulga- 
tion Number 90-11, entitled “Regulations on Radioac- 
tivity Levels, Etc.,” stipulates maximum allowable den- 
sities of radioactive materials in exhaust ports and drain 
outlets. Although the International Commission for 
Radiological Protection (ICRP) recommends dosage 
limits for the general public, regulations and recom- 
mended levels are maintained at much lower levels in 
accordance with the principle of As Low As Reasonably 
Achievable (ALARA). 





Table 4.1. Estimated Amounts of Dosage from Radioactive Emissions Among Gas Emitted by Nuclear Power Plants in 





















































1991 
Area Affected Design Goal Reactor Dose!) (y:Sv/year) Ratio (%)2) 
Entire Body Annual 50 ySv Kori | 0.48 0.96 
(5 milli-rem) per reactor 
Kori 2 0.69 1.37 
Kori 3 1.2 2.42 
Kori 4 0.46 0.91 
Wolsong | 1.5 3.02 
Yonggwang | 0.30 0.60 
Yonggwang 2 0.33 0.66 
Uijin | and 2 0.34 0.34 
Thyroid Annual 150 usv Kori | 0.48 0.32 
(15 milli-rem) per reactor 
Kori 2 0.69 0.46 
Kori 3 1.2 0.81 
Kori 4 1.3 0.84 
Wolsong | 0.001 0.00 
Yonggwang | 0.30 0.20 
Yonggwang 2 0.34 0.23 
Uljin | and 2 0.35 0.12 

















1. Greatest personal dosage within the boundaries of the nuclear power plant's restricted area. 





2. Ratio compared to design goal. 





Data: Inspection and Evaluation of Environmental Radioactivity Surrounding Nuclear Power Plant Sites (KEPCO, 1991) 





When it comes to nuclear power plants, the design goal 
for dosages to which residents in the surrounding area 
are exposed to by gaseous emissions annually is 50 pSv 
(5 milli-rem [roentgen equivalent man]; one-twentieth of 
the ICRP newly recommended level of 100 milli-rem 
and one-one-hundredth of the old recommended value) 
for the entire body, 150 pSv (15 milli-rem) for the skin 


and other organs. As for liquid emissions, the design goal 
is an annual limit for the entire body of 30 wSv (3 
milli-rem) and 100 pSv (10 milli-rem) for the remainder 
of the body. Actual operational experience of in-service 
nuclear reactors proves that dosages of radioactive emis- 
sions that the general public are exposed to do not exceed 
these design limits. 
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Table 4.2. Estimated Amounts of Dosage from Radioactive Emissions Among Liquids Emitted by Nuclear Power Plants 















































in 1991 
Area Affected Design Goal Reactor Dose!) (ySv/year) Percent (%)?) 
Entire Body 30pSv (2 milli-rem) Kori | 0.073 0.24 
annually 
Kori 2 0.022 0.07 
Kori 3 0.002 0.01 
Kori 4 0.070 0.23 
Wolsong | 0.010 0.03 
Yonggwang |, 2 0.021 0.03 
Uljin 1, 2 0.61 1.01 
Thyroid 100pSv (10 milli-rem) Kori | 0.071 0.07 
annually 
Kori 2 0.019 0.02 
Kori 3 0.018 0.00 
Kori 4 0.068 0.07 
Wolsong | 0.01 0.01 
Yonggwang |, 2 0.02 0.01 
Uljin 1, 2 0.55 0.27 

















1. Greatest personal dosage within the boundaries of the nuclear power plant's restricted area. 





2. Ratio compared to design goal. 





Data: Inspection and Evaluation of Environmental Radioactivity Surrounding Nuclear Power Plant Sites (KEPCO, 1991) 





In addition to these limits, there are limits per site in cases 
where there are multiple nuclear power plants operating 
simultaneously at one site or when various nuciear power 
facilities are intermixed at the same location. This is done in 
order to ensure more rational . The annual limits 
stipulated per site for the entire body, the thyroid, and for 
other organs of the body are 250 Sv (25 milli-rem), 750 wSv 
(75 milli-rem), and 250 uSv (25 milli-rem) respectively. As 
with the single sites, these figures are much lower than the 
values set for allowable dosage limits for the populace. This 
takes into consideration the possibility that the people may 
be subject to dosages from secondary and tertiary facilities. 
One also cannot exclude radiation from facilities that may 
not exist but may be added in the future. 


3. Evaluation of the Effects of Radioactive Emissions 


As seen later in section four, the amounts of dosage from 
actually emitted radioactive materials to which the sur- 
rounding populace is exposed are calculated by computer in 
order to evaluate impact on the environment surrounding 
nuclear facilities from radioactive emissions. A comparative 
analysis is then done with the design goals mentioned above, 
maximum permissible levels of dosage, and other criteria. 


Some of what can be called the most important forms of 
radiation dosages that the general public surrounding 
nuclear power plants are exposed to includes external radi- 
ation to the entire body by inert gaseous gamma rays, 
internal exposure to the thyroid caused by the ingestion of 
radioactive iodine, and internal exposure throughout the 
entire body caused by the ingestion of seafood products. 
Inert gases are the most voluminous form of emission. They 


form into cloud shapes, scatter throughout the air, and 
contain gaseous emissions. When this occurs, the gamma 
rays emitted from the clouds are the major cause of external 
exposure. Radioactive iodine, in comparison with inert 
gases, may be smaller as far as their amount of emissions. 
However, since they have a tendency to either become 
concentrated in seafood or become attached to such things 
as plants and vegetable leaves once they have been emitted, 
radioactivity can contaminate seafood and vegetables. 
Should these contaminated seafood or vegetables be 
digested, the iodine within the body concentrates within the 
thyroid gland, becoming a source of internal thyroid dosage 
exposure. Additionally, although cobalt, iron, and manga- 
nese are virtually absent from gaseous emissions, there are 
small amounts of these minerals contained in liquid emis- 
sions. As such, by nature they tend to concentrate in 
seafood, and when seafood containing these elements is 
ingested, internal exposure is suffered. 


In order to estimate the effects from emissions through the 
“route of dosage” that consists of movements through the 
environment and that absorbed by people, a "Surrounding 
Populace Dosage Calculating Method” (ODCM) [not fur- 
ther expanded] is drafted for each nuclear power plant. This 
calculates and evaluates the dosage resulting from radioac- 
tivity actually emitted into the surrounding environment. 
The utility’s calculations are then confirmed and analyzed 
through verifying calculations conducted at KINS. The 
maximum whole-body dose rate for the general public 
surrounding the plants, as seen in Tables 4.3 to 4.5, ranges 
from 6.5 to 30 wSv. These are very low values, being less 
than 3 percent of the design goals and less than 2 percent of 
the regulations. 
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Table 4.3. Comparison by Site of Dosage in Comparison with Dose Limit by Nuclear Power Plant for 1991 
Area Affected Limit Per Site Site Dosage (j:Sv/year)!) Ratio (%)2) 
Entire Body 250 wSv (25 milli-rem) Kori 3.0 1,20 
per year per site 
Wolsong 1.5 0.61 
Yonggwang 0.65 0.26 
Uljin 0.94 0.38 
Thyroid 750 Sv (75 milli-rem) Kori 3.9 0.51 
per site per year 
Wolsong 0.01 0.00 
Yonggwang 0.66 0.09 
Uljin 0.89 0.12 
Intestines 750 Sv (75 milli-rem) Kori 4.0 1.58 
per year per site 
Wolsong . - 
Yonggwang 0.66 0.26 
Uljin 2.3 0.93 
1. Includes maximum personal dosage levels for both solid and gas wastes. 
2. Percentage of the limit per site. 
Data: Inspection and Evaluation of Environmental Radioactivity Surrounding Nuclear Power Plant Sites (KEPCO, 1991) 
Table 4.4. Amount of Gaseous Radioactivity Emitted from Each Nuclear Power Plant in 1991 (in TBg’?) 
Area Kori Plants Wolsong Yonggwang Plants Uljin Notes 
Number | Number 2 Numbers Number 1 Number 1 Number 2 Numbers 
3 and 4 i and 2 
InertGases 1.94 1.90 9.99 1.14x102 4.00 3.28 2.40x10' | Xe133, Xe- 
133m, Xe- 
Design 4.37x102 1.70x10 1.91x102 1.01x104 1.90x 102 1.90x107 | 1.49x107 ae 
lodine 3,20x10° 0 1.93x10~4 1.51x10°4 0 7,66x10° | 8.55x10° | 1-131, 1-132, 
Design 1.5ixio”! 1.89x10°5 8.51x10°9 8.10x10°3 1.67x12 167x102 | 215xic2 | '193 ete. 
Fine Dust 2.00x10°° 0 1.33x10°> 0 3.70x10°8 9.62x10" 3.61104 Fe-39,1 Nb- 
Design 2.96x10°! 2.9610"! 5.92x10°! 1.89x10°2 5.96x10°! 5.96x10°! 9.25x104 aw 
Tritium 1.47x10°! 1.62x10°! 4.51 2.57x102 1.42 4.55 8.29x10"! H3 
Design 2.59x10 2.59x10 1.56x10 4.03x109 2.06x 104 2.06x104 3.33 
Total 2.08 2.06 1.45x10 2.57x10* 5.40 4.55 1.07 
Emissions 
Total Design |  4.63x10¢ 4.41x10 2.07x102 1.42x10° | 2.06x104 2.06x 107 153x104 
Ratio (%)2) 0.45 4.65 7.00 1.81 2.62 2.20 0.70 





























Notes: 1. 1TBq = 1 Terabecquere! = 10! (1 trillion) Becquerel · 27 Curie 





2. Percent reflects total emissions as a percentage of the design figure. 





Data: Annual Report on Nuclear Energy Radioactivity Waste Management (KEPCO, 1991). 
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Table 4.5. Amount of Liquid Radicactivity Emitted from Each Nuclear Power Plant in 1991 (in TBg'’) 





























Area Kori Plants Wolsong Vonggrang 4 Ute Notes 
Number | Number 2 Nembers Number | Numbers Newber 
Sand 4 lend 2 lend 2 
Total Beta and 1.59x10°9 2.87x10°> 8.332104 1.82x10 4.00.10 . 68x10 Xe, 1, Cr, Mn, 
Gamma Fe, Co, Cs, 
Na, Sr, No, Zr 
etc. 
Design 1.61x10°4 1.33x10°! $.22x10°2 1.36x10 6.7710" 1.8310"! 
Tritium 2.18 1.71 4.70x10°> 9.25210 2.97210 1.49210 H-3 
Design 3.09x10 1.44x10 6.77x10 1.41x10? 6.77210 2.78x10 
Total 2.18 1.71 8.81x104 9.32x10 2.97210 1.49x10 
Emissions 
Total Design 3.09x10 1.44x10 6.77x10 1.41x10° 6.77210 2.79%10 
Ratio (%)») 7.05 11.87 0.00 6.63 43.83 $3.25 
































1. 1TBq = | Terabecquere! = 10! (1 trillion) Becquerel = 27 Curie 





2. Percent reflects total emissions as a percentage of the design figure. 





Data: Annual Report on Nuclear Energy Radioactivity Waste Management (KEPCO, 1991). 





As for the effects on plants and animals of the ecosystem, 
it is assumed that if people can be adequately protected, 
then plants and animals may be so as well. This is based 
on the fact that in experiments, the lower the class of 
animal, the greater their capacity to withstand radiation. 
However, one also cannot rule out the concern that some 
elements of the ecosystem that eat one particular food in 
major quantities that is part of the dosage route might 
suffer greater exposure than another species that eats a 
variety of foods. In such cases where the dosage effects 
are evaluated on a specific living organism and the levels 
are beyond that which is permissible, measures are 
needed to correct that route of exposure. However, in 
cases like Korea where liquid emissions from nuclear 
power plants are directly discharged into the sea, a rate 
of dilution by the sea water is so great so that cases of 
extreme situations arising are rare. 


Section Four: Monitori 
Radiation Surrounding Nuc 


of Environmental 
Power Facilities 


1. Concepts of Monitoring Environment Surrounding 
Facilities 


Nuclear power facilities are constructed only after esti- 
mates made on the impact of the operation of those 
facilities on the environment determine that the damage 
to the environment is sufficiently low. These estimates 
begin at the design phase itself and continue through 
operation. Even so, should there be an emission of 
radioactive emanations into the surrounding environ- 
ment once that facility has actually gone into operation, 
the results can be different from those initially antici- 
pated. Subsequently, by carrying out monitoring activi- 
ties of environmental radiation to the surrounding area 
of a facility once it has gone into operation, it is possible 
to determine whether the design goal or the ultimate 
safety goal is being met. This does not mean that 
environmental monitoring of all radiation facilities is 


necessary. In cases where there is no environmental 
discharge of radioactive materials, or even when some 
discharge is anticipated, should that quantity be abso- 
lutely small, there is no significance in monitoring radi- 
ation within the atmosphere. Thus facilities that are seen 
as needing environmental monitoring are limited to 
relatively large-scale facilities such as nuclear power 
plants or nucl.ar fuel cycle facilities. 


Monitoring of environmental radiation includes self- 
monitoring done by the plant operator as well as verifi- 
cation monitoring done independently by either regula- 
tory organs or another organ entrusted to do so. Self- 
monitoring is naturally conducted by operators of 
facilities that could harm the environment, and is done 
to prove the soundness of design and operations. Such 
monitoring is done in accordance with specifications set 
forth by regulatory organs or by law, taking into consid- 
eration the severity of the impact inflicted when the 
environment is damaged. The results of this monitoring 
is then reported. At a regulatory level, independently 
conducted environmental monitoring is similar in con- 
cept to a type of quality assurance activity, and thus 
confirms whether monitoring activities of the utility are 
being adequately conducted. It also increases the reli- 
ability of environmental monitoring by providing tech- 
nical guidance concerning monitoring and evaluation. 


In addition, third parties to include specialized organi- 
zations such as KAERI or universities also carry out 
research and development on the radiation environment 
surrounding nuclear power plants. This is done either 
with the objective of performing quality control on some 
items that the utility monitors on its own, to conduct 
services on areas where self-analysis is difficult, or based 
on the third party’s own independent concerns and 
interests. 
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Figure 4.2. Environmental Radiation Monitoring System 





2. Environmental Monitoring Programs 


Government-requested environmental monitoring pro- 
grams for nuclear power facilities are developed and 
implemented by the installers of the power generating 
and research reactors, and operators of nuclear fuel 
facilities. 


The points at which monitoring is done under these pro- 
grams are decided by taking into consideration such things 
as weather conditions, population distribution, and terrain 
features of the surrounding area. Those items monitored 
etek web ryw med vere vedhet poche rey Ae: etal ng 

design characteristics and form of ive emis- 
sions from each of the power plants. The specific environ- 


mental oe — r each of the nuclear power 
plants are outlin low in Table 4.6 and Table 4.7. 





Table 4.6. Programs for Inspecting Environmental Radiation Surrounding Nuclear Power Plants 
































Samples Items Analyzed Periodicity of Analysis Sites 
Inspected 
Air Samples Airborne Particles Total Beta Radiation Weekly 10 
Sr-90 Quarterly 
Gamma Nuclides Quarterly 
Radioactive nuclides 1-131 Weekly 10 
Ground Samples Soil Total Beta Radiation Semi-annually 15 
Sr-90 Semi-annually 
Gamma Nuclides Semi-annually 
Pine Needles Total Beta Radiation Semi-annually 5 
Sr-90 Semi-annually 
Gamma Nuclides Semi-annually 
Water Samples Sea Water Total Beta Radiation Monthly 12 
H-3 Quarterly 
Sr-90 Quarterly 
Sewage Water Gamma Nuclides Monthly 2 
Total Beta Radiation Quarterly 
H-3 Quarterly 
Gamma Nuclides Quarterly 
Ground Water Total Beta Radiation Quarterly J 
H-3 Quarterly 
Gamma Nuclides Quarterly 
Rain water Total Beta Radiation Monthly 3 
H-3 Monthly 
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Table 4.6. Programs for Inspecting Environmental Radiation Surrounding Nuclear Power Plants (Continued) 






































Samples Items Analyzed Pertodicity of Analysis —2* 
Water Samples Underwater Samples Underwater Erosion Total Beta Radiation 8 
(continued) Sr-90 
Gamma Nuclides 
Semi-annually 
Semi-annually 
Semi-annually 
Zoobenthos Animals Hg Beta Radiation 6 
Gamma Nuclides 
Semi-annually 
Semi-annually 
Semi-annually 
Food Samples Milk Sr-90 Monthly 2 
1-131 Monthly 
Gamma Nuclides Monthly 
Fish Total Beta Radiation Semi-annually 3 
Gamma Nuclides Semi-annually 
Grains Total Beta Radiation Annually 3 
1-131 Annually 
Gamma Nuclides Annually 
Vegetables Total Beta Radiation Annually 3 
1-131 Annually 
Gamma Nuclides Annually 
Poultry Gamma Radiation Semi-annually 
Marine Plants Total Beta Radiation Semi-annually 
1-131 Semi-annually 
Gamma Nuclides Semi-annually 
Airborne Dosage Ratios Airborne Gamma Dosages Continuousiy 11 
(M.P.) Monthly 202) 
Airborne Gamma Dosage Quarterly 303) 
Ratios (portable) 
Airborne Gamma Dosage 
Ratios (portable) 
Airborne Direct Dosage Airborne Direct Dosage Quarterly 4a 














1. Sr-90 analysis is only done when gama nuclides analysis reveals Cs-137. 





2. Monitoring points within the restricted area. 





3. Monitoring points outside the restricted area. 








Table 4.7. Environmental Inspection Program for Areas Surrounding Research Reactors and Nuclear Fuel Cycle 





























Facilities 
Samples Items Analyzed Periodicity of Analysis Sites 
Inspected 
Air Samples Particles Total Alpha, Beta Radiation Monthly l 
Gamma Nuclides Quarterly 1 
Sr-90 
Airborne Gamma Dosage Airborne Gamma Dosage Continuously 2 
Ratios Ratio 
Airborne Gamma Dosage Monthly 12 
Ratio 
Direct Radiation Airborne Gamma Dosage Quarterly 20 
Ratio 
Ground Samples Soil Total Alpha, Beta Radiation Semi-annually 4 
Gamma Nuclides 4 
Sr-90 
Total Uranium Quarterly 4 
Pine Needles Total Alpha, Beta Radiation Semi-annually 4 
Gamma Nuclides 4 
Sr-90 








Rain Water 





Total Alpha, Beta Radiation 
H-3 





During Rainfall 
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Table 4.7. Environmental Inspection Program for Areas Surrounding Research Reactors and Nuclear Fuel Cycle 



























































Facilities (Continued) 
Samples Items Analyzed Periodicity of Analysis Sites 
Inspected 
Drains Riverlands Total Alpha, Beta Radiation Quarterly 6 
Gamma Nuclides Semi-annually 3 
$r-90 
Total Uranium Quarterly 
Sewage Total Alpha, Beta Radiation Quarterly 
Water Samples Ground Water or Alpha, Beta Radiation Quarterly 
Gamma Nuclides 4 
Sewage Water Total Alpha, Beta Radiation Quarterly 4 
H-3, Gamma Nuclides 
River Water Total Alpha, Beta Radiation Quarterly 5 
Food Samples Grains Total Alpha, Beta Radiation Annually 5 
Gamma Nuclides 3 
Vegetables Total Alpha, Beta Radiation Annually 5 
Gamma Nuclides 3 
Milk Gamma Nuclides Quarterly 2 
Sr-90 
Eggs Gamma Nuclides Semi-annually 1 
jog Alpha, Gamma Radia- 
1. Sr-90 analysis is only done when gama nuclides analysis reveals Cs-137. 
3. Monitoring Results and Evaluation. environmental samples taken prior to nuclear power 


facility operation when compared to nuclide concentra- 
Figures 4.3 to 4.8 depict some of the results of radiation tions after these facilities went into operation are similar. 
monitoring of the environment surrounding nuclear As such, there appears to be no accumulation of radio- 
power plants that has taken place to date. activity in the surrounding environment or any partic- 
ular changes following the operation of these facilities. 
Looking at the monitoring analysis results of radioac- 
tivity concentration, the concentration of nuclides in [Passage omitted] 



































Date: KINS 
Figure 4.3. Annual Maximum Radiation Dosages for Citizens Nearby Nuclear Power Plants 
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Figure 4.4. Trends in Airborne Environmental Radiation (Gamma Dosages) by Year 
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Figure 4.5. Trends in Seawater Radiation Dosages (Total Beta) by Year 
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Figure 4.6. Trends in Ground Radiation (Sr-90) Density Changes by Year 
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Figure 4.7. Changes in Pine Needle Radiation (Total Beta) 
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Figure 4.8. Radiation Density (Total Beta) in Seawater (Near Drains) 





Chapter Seven: Nuclear Power International 
Cooperation 


Section One: Introduction 


When talking about nuclear energy technology develop- 
ment and ensuring nuclear energy facility safety, one 
cannot overlook the fact that international nuclear 
energy cooperation is an important task. 


Seen from this perspective, Korea must expand the 
breadth of technology cooperation and joint interna- 
tional development with the advanced nuclear energy 
nations of the world such as the United States, Canada, 
and France, while also actively pursuing inroads into 
third countries through joint cooperation with overseas 
nuclear energy companies and the like that have come 
into Korea. 


To efficiently pursue such goals, it is necessary to possess 
nuclear energy technology whose safety is internationally 
recognized. Restrictions put forth in international sys- 
tems such as non-proliferation must also be analyzed in 
detail, thoroughly devising measures to deal with these 
restrictions. Together with this, Korea must pursue joint 
cooperation that includes the peaceful use of nuclear 
energy consistent with the waves of opening and liberal- 
ization that have recently been sweeping through East 
Europe, and with the expansion of exchange between 
North and South Korea. 


At the 33rd Congress of the International Atomic Energy 
Agency (IAEA) regular General Assembly held in 1989, 
Korea was elected to the Board of Governors. This was 
the first time in Korea’s history of international cooper- 
ation in nuclear energy that this occurred. Both Korea’s 
potential and its actual work within the nuclear energy 
world appeared to have played a great role in this 
selection, as did the fact that Korea is now seen as a 
leading country in the field of nuclear energy among the 
developing countries. Korea’s position within the inter- 
national community was greatly enhanced, and, as 


desired, there is increasing interest expressed from coun- 
tries throughout the world either in proposing tech- 
nology cooperation or joint research. 


Within this context and at this point in time, Korea must 
look outward at an international level and not only 
continuously pursue bilateral and multilateral coopera- 
tion but also work toward the efficient pursuit of nuclear 
energy cooperation and improvement of its position in 
the international community. 


Section Two: Bilateral Cooperation 


1. Peculiarities of Nuclear 
Need for Cooperation Between 


Items exchanged through international cooperation 
aimed ai pursuing nuclear energy cooperation between 
nations include nuclear energy facilities, nuclear mate- 
rials, equipment, and technology, all which must be used 
for peaceful objectives under the IAEA’s safeguards. 
There is also a need to clearly establish various rights and 
responsibilities of the partner nation. As such, it has 
been customary as a systematic mechanism to prevent 
nuclear weapons proliferation to first conclude nuclear 
energy cooperation agreements between two nations and 
then implement them. However, cooperative projects 
that are not directly related to nuclear weapons prolifer- 
ation such as utilization of radiation and radioactive 
isotopes, joint research on nuclear energy safety, 
medium- and low-level radioactive waste processing, 
and information exchanges and exchange visits by scien- 
tists are also done based on either exchanges of memo- 
randa between governments or by agreements between 
the organizations cooperating rather than through bilat- 
eral agreements. 


Subsequently, nuclear energy cooperation between gov- 
ernments is unlike regular science and technology coop- 
eration. The exporter of nuclear-related items must 
confirm whether, in relation to nuclear weapons prolif- 
eration, the recipient country is sincerely fulfilling var- 
ious obligations of the nuclear energy agreement. There 
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also tends to be various windows through which these 
nuclear energy activities may be monitored. 


Lacking research and development resources, there is a 
need within Korea for cooperative research activities 
between domestic organizations and the industrial, aca- 
demic, and research-institute sectors. Yet in order to 
obtain technology self-sufficiency in critical fields within 
a short period of time, there is also an acute need for 
international joint research with developed countries 
that have abundant research and development resources 
and great amounts of experience. International joint 
cooperation may also be one of the best methods by 
which to overcome the technology protectionist barriers 
of the developed nations that are worsening daily. More- 
over, with nuclear energy research consuming large 
amounts of manpower and capital, there is a consider- 
able lead time until commercial feasibility has been 
demonstrated. The field of nuclear energy therefore 
requires special international economic cooperation. 
Additionally, multilateral cooperation with entities such 
as each nation’s nuclear energy commissions is a critical 
portion of nuclear energy cooperation. 


2. Cooperation by Nation 


Korea’s bilateral cooperation in the field of nuclear 
energy began in 1956 when the first systematic mecha- 
nism for bilateral nuclear energy cooperation at the 
government level was formed with the conclusion of the 
ROK-U.S. Nuclear Energy Agreement to promote the 
civilian use of nuclear energy. Bilateral cooperation went 
into full gear in the 1970s as Korea began to pursue the 
nuclear energy generation business. In addition to the 
United States, Korea currently has concluded nuclear 
energy cooperation agreements with Canada, France, 
Australia, Germany, Belgium, Spain, Japan, Russia, and 
Great Britain. 


A. ROK-U.S. Cooperation 


In order to discuss nuclear energy and various coopera- 
tion issues related to energy, annual meetings of the Joint 
Standing Committee for Nuclear Energy and Other 
Energies have been held since 1977, alternating between 
the two nations’ capitals. The 13th meeting was held in 
1991. At these meetings, cooperation and discussion has 
been accomplished and is under way in various fields: 
ensuring nuclear power plant safety, management of 
spent nuclear fuel, waste material management, nuclear 
emergency countermeasures, new models of reactors, 
safeguards, and nuclear export control systems. 
Recently, cooperation between the MOST and the U.S. 
Nuclear Regulatory Commission as well as the Depart- 
ment of Energy has also been expanded. Discussions on 
pursuing cooperation between research institutes also 
continues. 
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B. ROK-France Cooperation 


With KAERI’s importation from France of uranium 
enrichment and fabrication facilities and formative pro- 
cessing facilities, a nuclear energy cooperation agree- 
ment was signed with France in 1975. Together with the 
acquisition and construction of Uljin Nuclear Power 
Plants Number One and Two, a ROK-France Nuclear 
Energy Joint Steering Committee was established and 
cooperation began to flourish. In 1992, the 8th meeting 
of this committee was held in Seoul. The fields covered 
and form taken in the case of cooperation with France is 
similar to that with the United States and Canada. 
However, there are discussions related to nuclear energy 
facilities that France has offered, and there are also 
discussions underway regarding such areas as pursuing 
cooperation between the MOST and French industry as 
well as expanding cooperation between subordinate 
research institutes. 


C. ROK-Canada Cooperation 


With the importation of Wolsong Nuclear Power Plant 
Number One, a ROK-Canada Nuclear Energy Coopera- 
tion Agreement was concluded in 1976, providing an 
opportunity for cooperation between the two countries. 
In 1983, the ROK-Canada Joint Nuclear Energy Steering 
Committee was established, with the 9th Meeting being 
held in Seoul in 1991. 


Cooperation with Canada is primarily centered around 
cooperation in fields related to: unique characteristics 
and nuclear plant safety of the CANDU-style reactor; 
nuclear fuel processing for the CANDU reactor; devel- 
opment of programs for calculating dosage exposure 
amounts for the populace surrounding the nuclear power 
plants; and permits and licenses for the CANDU reactor. 
Other work such as multipurpose reactor design is also 
being pursued. In particular, cooperation with Canada is 
seen as the major contributing factor to Korea’s success 
in localizing the production of nuclear fuel for the 
CANDU reactor. 


D. ROK-Japan Cooperation 


Cooperation with Japan began in 1984 with the mutual 
recognition of the need for nuclear energy cooperation 
between the two countries at the Sixth ROK-Japan 
Science and Technology Ministers’ Meeting. An agree- 
ment was made to pursue issues related to nuclear energy 
cooperation, thus launching such cooperation. A memo- 
randum for cooperation aiming at the peaceful use of 
nuclear energy was exchanged between the two countries 
in 1990. In accordance with this, the first ROK-Japan 
Nuclear Energy Conference was; held in Seoul, while the 
second conference was held in Tokyo in 1991. 


Areas under discussion between the two countries 
include each nation’s nuclear energy policy, its system, 
and cooperation with third countries in order to pursue 
mutual understanding. Together with this, plans for 
promoting technology cooperation between the two 
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countries are also under way. Other topics for coopera- 
tion being pursued include nuclear energy safety, radia- 
tion defense and environment monitoring, and the use of 
radioactive isotopes and radiation for research. Also, 
based upon a program launched in 1985 by Japan’s 
Science and Technology Agency to exchange scientists in 
the field of nuclear energy, 11 Japanese specialists have 
been invited to Korea so far, while 53 Korean scientists 
have been dispatched to Japan. Through this, exchanges 
are taking place in 15 separate fields to include research 
reactor design, operation, and utilization. These 
exchanges are taking place between the Japan Atomic 
E Research Institute. Power Reactor and Nuclear 
—— Corpo: ‘on, and the Japan Analysis 
Center, on one hand, and KAERI, KINS, and the Korea 
Electric Power Corporation [KEPCO] on the other. 


_ Japan adopted a policy in 1985 of strengthening scientist 
exchange and training and research cooperation with 
neighboring countries in Asia. This was followed by the 
International Conference on Nuclear Energy Coopera- 
tion in the Asia.: Region hosted every year by Japan 
since 1990. ROK-Japan cooperation is seen as yet 
another link in Japan’s efforts aimed at closely cooper- 
ating with nations in the Asian region. 


E. ROK-Australia Cooperation 


Cooperation with Australia is pursued through such 
avenues as mutual contact and verification related to the 
import of Australian-made uranium, as well as the 
annual exchange of reports. Through IAEA and RCA 
projects, cooperative relations are indirectly maintained 
in the field of technology for utilizing radiation and 
radioisotopes. The first ROK-Australia Nuclear Energy 
Policy Conference was held in 1990. Past accomplish- 
ments of cooperation were studied and plans for future 
cooperation discussed. Although Australia does not pos- 
sess nuclear power plants, its capabilities in basic nuclear 
energy research are outstanding. With its massive land 
area, Australia also is promising as a partner for cooper- 
ation in the future for management and disposal of 
radioactive waste material. 


F. ROK-Germany Cooperation 


Cooperation with Germany began in 1980 when, 
through the IAEA, Germany assisted in the establish- 
ment of the Radiation Utilization Institute at Cheju 
University. Germany participated in the project to 
localize the production of nuclear fuel for domestic 
light-water reactors, and in 1986 the ROK-Germany 
Nuclear Energy Cooperation Agreement was concluded. 
Although there still is no standing consultative organ 
between the two countries’ governments, joint research 
centering around the safety of light-water reactors con- 
tirues between research institutes of the two countries. 
With the unification of Germany in !990, it is antici- 
pated that the amount of mutual technology cooperation 
will expand in the areas of improving nuclear power 
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plant utilization, enhancing security, and promoting the 
development of nuclear power in relation to environ- 
mental issues. 


G. ROK-Sweden Cooperation 


Although there has been no inter-government agreement 
with Sweden for nuclear energy cooperation, joint 
research concerning safety management systems and 
intermediary storage of waste materials is being pursued 
between KAERI and the Combined Nuclear Energy 
Research Institute of Sweden. 


H. ROK-Russia Cooperation 


Nuclear energy cooperation with Russia began in 1990 
with the import of Soviet-made nuclear fuel. In 
December 1990, the science and technology minister 
together with a working-level nuclear energy consultative 
team was sent to the former Soviet Union where an 
agreement was reached to pursue cooperation in the 
areas of joint nuclear energy safety \csearch and safety 
regulation. In March 1991, the first ROK-Russia 
Nuclear Energy Joint Steering Committee consisting of 
tepresentatives from the two countries at the vice- 
minister level was held in Seoul, where it was decided to 
hold future meetings of this committee on a rotational 
basis between the two capitals in order to discuss plans 


for cooperation. 


Additionally, researchers from KAERI and KINS are 
participating in the research project underway at the 
Chernobyl International Joint Research Center in which 
a detailed investigation into the results of the Chernobyl 
Nuclear Power Plant accident and the effects of radia- 
tion is being conducted. Plans are to continue joint 
research with Russia, centering around continued coop- 
eration at the research-institute level in fields that can be 
quickly commercialized and in basic science fields 
through joint research with Russian institutes and com- 
panies. 


I. Cooperation with Developing Countries 


Many developing countries as well as the IAEA have 
been asking Korea to act as a technology-providing 
country given the fact that Korea’s nuclear energy tech- 
nology is approaching that of the advanced countries and 
given the great expansion of Korea’s economy. In par- 
ticular, countries such as India, Pakistan, and Argentina 
are requesting nuclear energy cooperation with Korea to 
facilitate the transfer of Korea’s nuclear energy experi- 
ence and technology. 


Although there is as yet no direct nuclear energy coop- 
eration with the governments of the developing nations, 
in 1987 Korea hosted for the first time the “Interna- 
tional Workshop of the IAEA on Radiation Measure- 
ment.” This workshop targeted developing nations of the 
Asian-Pacific Region, and was part of a project to begin 
providing nuclear energy technology to other nations in 
response to changes in various conditions and due to 
international demands. At the workshop, 13 trainees 








from !0 countries in the region attended, with 4 special- 
ists from the IAEA and 16 domestic specialists partici- 
pating in the lectures. In November 1988, Korea hosted 
the "IAEA International Training Course on Estab- 
lishing and Pursuing Plans for Nuclear Power Plants.” 
This training course, which lasted for three weeks, 
geared toward developing nations that were to pursue 
nuclear power plant programs in the near future, and was 
conducted with the basic spirit of providing these devel- 
oping countries with Korea’s unique experiences and 
technology in developing nuclear energy. During this 
training, a total of 15 individuals from 11 nations 
attended, including individuals from the Asian-Pacific 
Region as well as Argentina, Morocco, and Syria. Some 
30 individuals from Korea Nuclear Power, KEPCO, 
Korea Power Technology (Inc.), and Hyundai Construc- 
tion (Inc.) attended as lecturers. 


Korea also made a special contribution of $100,000 to 
the “Safety Analysis Utilizing Computers” project, a 
formal project of the IAEA proposed by Egypt. Special- 
ists from Korea were also sent to assist in the project. 
Such projects to provide technology to developing 
nations have been extremely important in that they show 
Korea is doing its part as a technology-providing nation 
within the international nuclear energy community, and 
thus will be expanded in the future as well. The Nuclear 
Energy Institute of KAERI has had sole control over all 
such projects in conjunction with the Korea Science 
Foundation, the organization that oversees all projects 
that provide technology. This cooperative oversights 
contributes both to the expansion of projects providing 
nuclear energy technology and to their efficient promo- 
tion. Currently, systematic supplementary mechanisms 
are being created in order to reinforce the system and 
organization and to secure a stable source of resources 
that may be contributed in order to ensure more efficient 
pursuit of nuclear technology-providing projects. 


To prepare for the promotion of direct government- 
to-government cooperation with developing nations, 
Korea will devise basic principles for nuclear energy 
cooperation. These principles take into consideration the 
concept and the system of international nuclear weapons 
non-proliferation. Cooperation will be determined by 
such factors as whether the potential partner is a member 
of the NPT; the current status of that country’s nuclear 
energy industry and its level of technology; directions for 
cooperation based on diplomatic relations with Korea; 
the range, content, and method of cooperation; and in 
what form cooperation will be pursued (concluding an 
agreement or exchanging memoranda that can serve as a 
systematic mechanism to ensure and confirm nuclear 
non proliferation). 


3. Directions for Future Cooperation 


In general, future nuclear energy technology cooperation 
must be pursued within the framework of stable 
domestic nuclear energy plant operation and the maxi- 
mization of uranium resource usage, all while providing 
support to nuclear energy utilization and basic research. 
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To promote the stable operation of domestic nuclear 
power, technology cooperation related to securing ura- 
nium resources (exploration, mining development, 
extraction from sea water, etc.), nuclear fuel production 
technology (fabrication, enrichment, processing), safety 
(environmental monitoring, environmental impact anal- 
ysis, emergency countermeasures), and handling and 
disposal of waste materials is required. In to 
maximize uranium resource utilization, technology 
cooperation is required in relation to spent nuclear fuel 
management technology, development of the new-model 
reactor, nuclear fuel improvements and combustion 
technology development, and extending the life expect- 
ancy of reactors. 


To assist in nuclear power utilization and basic research, 
major goals should include: production technology and 
utilization and applied technology for radioisotopes; 
construction and operation technology for an accelerator 
needed for radiation tests; nuclear fission and acceler- 
ator technology; research on developing computers and 
utilizing manmade intelligent robots in nuclear energy, 
and research and development of equipment as well as 
assistance to applied research on state-of-the-art tech- 
nology in the area of nuclear energy. 


The internationalization of the science and my 4 
system is a pressing issue that Korea must deal with in 
order that it may leap to become an advanced nation. 
The international technology market is currently trans- 
forming from an era of unilateral technology importa- 
tion to one of reciprocal technology exchange. As such, a 
great amount of technology acquisition capital will be 
necessary for the nuclear energy technology Korea must 
obtain. 


Accordingly, in the future it is desirable that Korea shift 
to a system that places emphasis on joint research in 
which mutual benefits may be pursued centering on 
large-scale projects such as the new-model reactor, high- 
speed breeder reactor, and nuclear fission. It is also 
desirable to promote the training of personnel and 
=. of specialists while bearing adequate amounts 
of the cost. 


Korea must also expand the range of mutual assistance 
and thus its credibility base through joint assistance in 
the international non-proliferation system together with 
the advanced nuclear countries. Korea must continue to 
steadfastly adhere to its policy on the peaceful utilization 
of nuclear power, actively publicize this policy, and 
secure the trust of the international community con- 
cerning Korea’s peaceful use of nuclear energy. The 
latter objective may be accomplished through the public 
disclosure of nuclear energy facilities, various activities 
and mutual assistance, and the rapid establishment of a 
domestic non-proliferation system that the advanced 
nuclear nations are demanding and are interested in. 
Ultimately, Korea must create conditions favorable to 
promoting the transfer to it of critical nuclear energy 
technologies and the self development of those technol- 


ogies. 
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Figure 7.1 Organizational Chart of the International Atomic Energy Agency 











Section Three: Multilateral Cooperation 


1. International Atomic Energy Agency (IAEA) 


The IAEA is the center stage upon which international 
nuclear energy cooperation aimed at restraining military 
use and promoting peaceful use takes place. The IAEA 
was launched on 29 July 1957 based on a U.N. General 
Assembly Resolution. It is an autonomous, specialized 
Organization that conducts its business through close 
cooperation with other state and national organizations. 
There are 112 member states within the IAEA, and the 
Secretariat headquarters is located in the International 
Center Building in Vienna, Austria. 


A. Objective of Establishment 


Article 2 of the IAEA Statute states the objective for the 
establishment of the IAEA: “The IAEA works toward 
promoting nuclear energy’s contribution to the peace 
and health of the entire world. The IAEA also ensures to 
the greatest degree possible that support provided by the 
IAEA, at its request, or under its oversight and control is 
not utilized for any military purposes.” The IAEA pro- 
motes and assists the research and development of 
nuclear energy and its utilization to arrive at this objec- 
tive. In order to promote the demand for research and 
development and the utilization of nuclear energy, the 
IAEA also enacts regulations on materials, services, 
equipment, and facilities; promotes exchange of science 
and technology information related to nuclear energy; 
establishes and enforces safeguards plans; and estab- 
lishes safety standards in order to minimize the danger 
to life and property and to protect the health of the 


populace. 
B. Structure 


Policy-making organizations under the IAEA include the 
Board of Governors and the General Assembly. The 


General Assembly is made up of representatives of all 
member nations. The Board of Governors currently 
consists of representatives from 35 member nations. 
Among these, 13 member nations are designated as 
governor nations by the Board of Governors, while the 
remaining 22 are selected by the general assembly. 


The Secretariat, which is headed by the secretary general, 
executes the various plans of the IAEA that are approved 
by the Board of Governors and the General Assembly. 
The secretary general is elected to a four-year term, and 
is assisted by the vice secretary general who manages five 
departments: the Technology Cooperation, Nuclear 
Energy and Safety, Administration, Research Isotopes, 
and Safeguards Departments. The organization of the 
IAEA is provided in Figure 7.1 below. Among these, the 
International Center for Theoretical Physics located in 
Zurich is jointly operated with the UNESCO (United 
Nations Educational, Scientific, and Cultural Organiza- 
tion). Also, the UNEP (United Nations Environmental 
Program) participates in the Oceanic Environment 
Research Institute in Monaco. 


C. The IAEA provides assistance and consultation on 
various legal issues related to nuclear energy to its 
member states. It provides legal services as well as 
consultation on various forms of international agree- 
ments, safeguards agreements, and international agree- 
ments related to the use of nuclear energy. The IAEA 
also acts in the role of supervising multilateral agree- 
ments. This includes physical protection of nuclear 
materials, agreements concerning early notification of 
nuclear energy accidents, mutual assistance agreements 
for responding to radioactivity emergencies, and the 
Vienna Convention on nuclear energy damage compen- 
sation. 











The IAEA is an organ in which the international 
exchange of information on nuclear energy issues uti- 
lized by member nations, various governments, interna- 
tional organizations, the nuclear energy industry, scien- 
tists, technicians, media, and the general public takes 
place. The IAEA publishes science and technology data 
and reports in the field of nuclear energy that have been 
drafted either by individuals responsible for special 
projects or those drafted by specialists in member 
nations. All symposia conducted under the auspices of 
the IAEA and all information related to its meetings are 
published, as are technical papers. These are provided to 
interested readers free of charge. In addition, the IAEA 
also publishes guidebooks, routine information, press 
releases, commissioned articles, periodicals, and videos 
that are provided to the general public and the media. 
This includes the IAEA’s major public information pub- 
lication, the “IAEA Bulletin,” published quarterly in 
Chinese, English, French, Japanese, Russian, and 
Spanish, and provided to approximately 30,000 readers 
throughout the world. The IAEA also operates many 
on-line databases in order to assist scientists and 
researchers. The International Nuclear Information Ser- 
vice (INIS), a bibliography with over | million records, is 
the largest database among these. The Nuclear Fuel 
Cycle Information Service (NFCIS) is a similar database, 
providing data to all facilities related to the nuclear fuel 


cycle. 


2. Cooperation with the IAEA 


Korea entered the IAEA at its inception in 1957. Since 
then, Korea has pursued active nuclear energy diplo- 
macy activities within the Board of Governors and the 
General Assembly. Korea has also voluntarily entered 
various treaties and joint agreements that the IAEA 
supervises, supporting and agreeing with the IAEA’s 
policy of peaceful utilization of nuclear energy. Interna- 
tional agreements that Korea has entered into with the 
IAEA include the Agency’s Statute (August 1957), the 
Non-Proliferation Treaty (April 1975), the Nuclear Safe- 
guards Agreement in conjunction with the NPT (Febru- 
ary 1976), the Treaty on the Custody of Nuclear Mate- 
rials (February 1987), and the Agreement on Early 
Warning of Nuclear Accidents and Mutual Assistance 
(June 1990). 


Together with this, regular and unusual technology coop- 
eration projects that the IAEA supervises as well as the 
various information services it provides have made 
many contributions to Korea’s ability to shed its nuclear 
energy backwardness of the 1950s and 1960s and secure 
the level of technology it enjoys today. In particular, with 
Korea’s formal entry into the United Nations in Sep- 
tember 1991, cooperation with the IAEA is expected to 
become even stronger. 


A. Activities within the General Assembly, Board of 
Governors, and Secretariat 
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Up until the 35th Regular General Asseinbly held in 
September 1991, Korea has sent minister and vice- 
minister level delegations annually to the General 
Assembly to express Korea’s basic nuclear energy policy 
and our intentions toward international cooperation, 
working toward strengthening exchange and cooperation 
with other member nations. At the 33rd General 
Assembly held in 1989, Dr. Chong Kun-mo, then 
Korea’s trustee to the IAEA, was elected chairman of the 
General Assembly. During that meeting, Korea also 
contributed 30 Korean-made computers to the IAEA. 


At the 35th General Assembly held in 1991, the science 
and technology minister attended as the senior represen- 
tative. He once again clarified the “Principle of Peaceful 
Utilization of Nuclear Energy” that our president pro- 
posed in April 1991. While pressing for the quick signing 
by North Korea of the Nuclear Safeguards Agreement, 
Korea also proposed that should North Korea sincerely 
allow IAEA nuclear inspections to be carried out, Korea 
could provide nuclear power generating technology to 
the North. Korea also proposed to act as a bridge 
between the advanced nations and the developing 
nations for cooperation in the peaceful utilization of 
nuclear energy based upon its 20 years of accumulated 
nuclear power plant technology experience, emphasizing 
that IAEA efforts aimed at reducing the technology gap 
between the advanced countries and developing coun- 
tries needed to be strengthened even future. 


Since being elected (for a two year term) as a regional 
governor state for the first time in 1957, Korea has been 
chosen as a governor state eight times (1957, 1965, 1973, 
1977, 1981, 1985, 1989, 1991). The frequency with 
which Korea is being chosen as a governor nation is 
increasing due to the increased international prestige of 
our nation in the field of nuclear energy and because of 
the diplomatic efforts to support this. With this strength, 
Korea has been participating in decisions on major 
issues within the IAEA, and its activities in nuclear 
energy cooperation with other member nations is quick- 
ening. Currently, Korea is serving both as a regional 
governor state and as a Far East governor state from 
September 1991 to September 1993, playing an impor- 
tant role in both arbitrating and representing the opin- 
ions of nations of the Far East Region. 


Briefly looking at the major topics of discussion and 
deliberation that took place at the Board of Governors 
meeting from 24 to 27 February 1992, the most impor- 
tant topic discussed concerned issues involved with 
North Korea’s conclusion of the Nuclear Safeguards 
Agreement and the problem of its implementing this 
agreement. For over six years, North Korea had not 
exercised its obligation to sign the Nuclear Safeguards 
Agreement within the required 18 months after its 1985 
conclusion of the NPT. At the December 1991 Board of 
Governors meeting, the secretary general was asked to 
report in February 1992 on the status of North Korea’s 
implementation of the Nuclear Safeguards Agreement. 
At the February Board of Governors meeting, the secre- 
tary general was asked to report one more time in June 
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1992 on the status of the agreement implementation. 
After this request, debate on this resolution was finished. 
One other important agenda item was an agreement to 
Carry out special inspections even on unreported nuclear 
sites in cases where there were suspicions of those 
nations that have concluded the full Nuclear Safeguards 
Agreement. 


Also at the February Board of Governors meeting, an 
agreement was reached under the guidance of the IAEA 
to establish the Nuclear Safety Convention in order to 
Strengthen international cooperation in nuclear energy 
and in radioactive protection. A provisional working- 
level project group was established directly subordinate 
to the Secretary General to efficiently promote this. 


Within the IAEA Secretariat, two cost-free experts are 
assigned from the MOST and KEPCO in addition to the 
three specialists that were already assigned there. 


B. Technology Cooperation Projects 


From 1957 to 1992, Korea received technology aid 
worth a total of $10.84 million through regular tech- 
nology cooperation projects of the IAEA. The forms this 
technology aid has taken include the dispatching of 
specialists, providing of machinery, dispatching of 
trainees abroad, and mutual exchange of scientists. Aid 
received in the dispatching of Korean specialists abroad 
includes assistance in intermediating between the 
country and the individual and assistance in paying 
expenses. Machinery aid includes assistance with the 
costs of special materials used for research that are 
needed by research organs. Aid received in the dis- 
patching of trainees includes mediation and cost assis- 
tance for sending personnel in the nuclear energy field 
abroad for training. Scientists’ visits were supported 
with assistance for overseas study tours related to the 
mission of the scientist. 


Korea is a subscriber to the International Nuclear Infor- 
mation System (INIS), a large database of documents 
Operated by the IAEA. Up-to-date nuclear energy infor- 
mation is rapidly exchanged with advanced member 
nations, while information on nuclear energy safety, the 
nuclear fuel cycle, and handling of radioactive waste 
material is obtained on an occasional and regular basis 
—* data, books, and periodicals published by the 
EA. 


Additionally, Korea receives advice from professional 
groups subordinate to the IAEA such as OSART (Oper- 
ational Safety Assessment Review Team) and WAMAP 
(Waste Management Advisory Programme). Korea also 
sends experts as members of IAEA teams specializing in 
various areas. In this manner, Korea maintains a diver- 
sified cooperative relationship with the IAEA. 


C. Nuclear Energy Cooperation in the Asian-Pacific 
Region (RCA) 


The RCA (Regional Cooperative Agreement for 
Research, Development and Training Related to 
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Nuclear Science and Technology) is a regional coopera- 
tive agreement that, with the support of the IAEA, 
promotes mutual cooperative projects among member 
nations in the Asian-Pacific Region in such areas as 
research and development and training related to the 
peaceful use of nuclear energy. 


The RCA came into effect in June 1972. Korea entered 
the agreement in October 1974. The 14 member nations 
that currently have entered the RCA include: Korea, 
Japan, and China from the Far East Region; Australia, 
Singapore, Thailand, Indonesia, the Philippines, and 
Vietnam from the Southeast Asian and Pacific Region; 
and India, Sri Lanka, Pakistan, Bangladesh, and 
Malaysia from the Southwest Asian Region. IAEA 
member nations that are not signatories to the RCA 
include North Korea, Mongolia, New Zealand, Cam- 
bodia, Burma, and Afghanistan. 


Major RCA projects being pursued include technology 
using radiation trackers, a project supervised by the 
United Nations Development Program (UNDP); non- 
destructive inspections; radiation handling technology; 
and nuclear control systems. In the medical field, 
projects underway inciude image processing of epilepsy 
diagnosis, measurement of thyroid hormone radiation 
immunity, radiation pasteurization of bioorganizations, 
maintenance of nuclear medicine equipment, and utili- 
zation of computers for Tc-99m image processing. In the 
agricultural field, studies include « food inspection 
project and the improvement of crop production uti- 
lizing nitro-stators. In the area of reactors and energy, 
projects include technology utilizing research reactors 
and the establishment of nuclear energy project plans. 
These projects are effected through various mears, to 
include the holding of regional training courses, dis- 
patching of researchers, workshops and seminars, spe- 
cialist support, and joint research. 


With the recent improvement in Korea’s economic 
strength and its amassing of technology and experience 
in the field of nuclear energy, there are rising expecta- 
tions for Korea’s support to lesser developed nations 
among international organizations and their member 
countries. Accordingly, Korea holds annual training 
courses under the supervision of KAERI that provide 
technology related to nuclear power plant construction 
planning. Beginning in 1992, plans are to establish 
training courses at KAERI on non-destructive inspection 
and evaluation of nuclear power plants. 


3. Cooperation with the Organization of Economic 


C and Development/Nuclear Energy Agency 
(OECD/NEA) 


The OECD/NEA is the primary stage for international 
cooperation among the advanced nuclear power states. 
Korea has recognized that the OECD/NEA is an inter- 
national organization of which it must necessarily 
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become a member in order to —22 mutual coop- 
eration with and establish a base of confidence among 
these states. This in turn will improve Korea’s standing 
in the international arena, lead to joint research and 
development of state-of-the-art technology, and enhance 
the exchange of the latest information related to this 
technology. Together with other related ministries, the 
MOST has been carefully studying a time period for 
entering this organization since 1989. 


The OECD/NEA was launched in 1958 as the European 
Nuclear Energy Agency, designed to promote technology 
development cooperation among member nations to 
improve the economy and safety of nuclear power gen- 
eration. With the entry of non-European countries such 
as the United States, Japan, Canada, and Australia in 
1972, the name was changed to what it is today. Of the 
24 member nations of the OECD, 23 nations are mem- 
bers of the OECD/NEA, with only New Zealand not 
being a member. The amount of nuclear energy gener- 
ated by these 23 member nations accounts for 80 percent 
of all the world’s nuclear energy. 


Looking at cooperation pursued between Korea and the 
OECD/NEA to date, Dr. Chang Hong-rae of KAERI was 
the first person from a non-member nation to be sent to 
the organization where he is currently working. During a 
December 1989 visit to Korea by the general secretary of 
the NEA, the issue of Korea’s entry into the organization 
was discussed unofficially. The OECD/NEA hopes to 
make the entry of Korea into its organization an oppor- 
tunity to further strengthen cooperation with the devel- 
oping nations of Asia, to include all of Asia’s newly 
industrializing countries (DAES) [not further expanded]. 
Korea also has expectations for substantial cooperation 
and information exchange with the advanced nuclear 
energy nations through entry into this organization. At a 
May 1991 meeting of concerned agencies within Korea, 
the OECD/NEA was considered an organization that 
Korea must enter prior to formal entry into the OECD 
itself. In February 1992, a basic plan for entering the 
NEA in 1992 was established based on analysis of data 
received from a specialist dispatched from the agency 
and through consultation with NEA authorities. [passage 
omitted] 


Chapter Eight, Section Two: Nuclear Material 
Safeguards 


1. Concept of Safeguards 


Safeguards are mechanisms that guarantee technologies 
or materials related to nuclear energy used for peaccful 
purposes do not become used for either nuclear weapons 
or nuclear explosive equipment by ensuring absolute 
management of nuclear materials, nuclear energy facili- 
ties, equipment, etc. Another way to more easily under- 
stand this is to compare safeguards with safety. While 
safety involves the protection of people and property 
from radiation and/or radioactivity, safeguards refers to 
the safekeeping and maintenance that ensures nuclear 
materials are not used for non-peaceful purposes. In 
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order to carry out these safeguards, an international 
system must be established for the measurement and 
* of nuclear materials, and tnese materials must be 
verified. 


2. International Atomic Energy Agency 


In 1945, the United States became the first country in 
the world to produce an atomic bomb for military 
purposes, not for the peaceful purpose of atomic energy. 
The United States succeeded in exploding this bomb, 
and four years later in 1949 the Soviet Union also 
succeeded in a test of an atomic bomb while ostensibly 
concluding an international treaty forbidding the manu- 
facture or use of atomic bombs. Following this, Great 
Britain also succeeded in a test of an atomic bomb in 
1953, and a fierce atomic bomb test competition began 
to break out throughout the world. Moves began, cen- 
tering around the United States and Soviet Union, to 
develop a plan by which to block the diversion of nuclear 
power to military objectives such as nuclear weapons. 
U.S. President Eisenhower at the Eighth Meeting of the 
United Nations General Assembly in 1953 proposed his 
“Atoms for Peace” proposal, the major points of which 
called for establishing the IAEA to promote the peaceful 
use of nuclear energy. Following this proposal, the 
Statute of the IAEA was established in 1956, and the 
IAEA was launched in 1957 with its headquarters in 
Vienna, Austria, as a specialized organization of the 
United Nations. The primary objective in establishing 
the IAEA was to contribute to the peace, health, and 
prosperity of the world through the peaceful use of 
nuclear energy. Its major functions first consisted of 
monitoring and preventing the use of nuclear power for 
the development of nuclear weapons or military objec- 
tives. As an alternative, the second IAEA function was to 
promote the expanded exchange of technology for the 
peaceful use of nuclear energy and an expanded supply 
of atomic energy facilities and services. Together with 
this, the IAEA seeks to promote the joint international 
development of technology for the peaceful use of 


atomic energy. 


When it was initially established, there were 52 member 
nations. As of the end of 1991, that number has grown to 
115 nations. During the early stages of the IAEA, how- 
ever, safeguards stipulated by bilateral cooperation 
agreements concluded between the advanced nuclear 
nations and the underdeveloped nations had already 
been in effect, and thus the safeguards work of the IAEA 
was weak. Then, with the gradual expansion in the 
commercialization of nuclear energy generation, the 
advanced countries began to remove safeguards that 
were unfavorable to their interests in areas such as the 
export of nuclear power plants or the furnishing of 
technology. Thus the advanced nuclear powers desired 
to transfer responsibility for safeguards to the IAEA with 
the intent of transferring responsibility for non- 
proliferation. The underdeveloped nations themselves, 
from their third-party position, welcomed the concept of 
responding to the IAEA’s safeguards rather than being 
restricted or inspected by the larger countries based on 
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existing Sees Seren, Thus the IAEA’s sphere of 
operations gradually widened and its position improved. 


3. The Non-Proliferation Treaty and International 
Nuclear Inspections 


The United States was the country to first succeed in 
developing the nuclear weapon. As such, they naturally 
intended to monopolize this frightening yet promising 
technology. Technology, however, particularly tech- 
nology that everyone desires, is not something that any 
one person can monopolize for a long period of time. As 
though proving this axiom, the Soviet Union, Great 
Britain, in 1960 France, and finally in 1964 China 
followed the United States with successful nuclear bomb 
tests, joining the ranks of the nuclear weapons nations. 
China had been generally known as an economically 
backward country. Its successful nuclear bomb test dealt 
an incredibly shock to both the United States and Soviet 
Union, who concluded that should they continue to 
neglect this situation, a sixth nuclear weapon nation 
would emerge and at that point the brakes could not be 
applied to prevent other nations from going nuclear. 
Thus the United States and Soviet Union intended to at 
least limit the number of nuclear weapons nations to the 
five standing members of the U.N. Security Council. 
Toward this objective, the United States and the Soviet 
Union jointly drafted the Non-Proliferation Treaty 
(NPT: Treaty on the Non-Proliferation of Nuclear 
Weapons) that had as its objective preventing a further 
increase in the number of nuclear weapons nations and 
minimizing the possibility of nuclear war. This treaty 
was presented to the U.N. General Assembly in 1968, 
and went into effect two years later on 5 March 1970. 
The NPT is a much more simple document than one 
might think, consisting of a text and 11 articles. The 
major contents of the treaty are first, to clearly divide the 
member nations of the NPT into those who possess and 
those who do not possess nuclear weapons. The countries 
stipulated as being nuclear weapons nations as of | 
January 1967 were, as mentioned earlier, the United 
States, Soviet Union, Great Britain, France, and China, 
all having conducted nuclear tests. Second, the non- 
nuclear weapons nations were obliged under the treaty 
not to produce nor acquire not only nuclear weapons but 
even nuclear explosive devices for peaceful purposes. To 
verify this, all nuclear materials and facilities within the 
non-nuclear nations were required to be placed under the 
IAEA safeguards. Accordingly, all nuclear energy facili- 
ties were to be made public through inspections. 


Although joining the NPT is left to the decision of that 
nation, once a nation has become a signatory they 
receive significant limits on their sovereignty. More 
specifically, non-nuclear countries that have entered the 
NPT must sign and put into effect the Nuclear Safe- 
guards Agreement with the IAEA within 18 months. 
That nation also must draft and submit to the IAEA in 
the form of a report information on all nuclear materials 
that exist within that country within one month of the 
day that the Nuclear Safeguards Agreement goes into 
effect. Within 90 days, a supplementary agreement is 
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concluded, and it is in accordance with this that a facility 
appendix is drafted for each facility, all measures are 
completed for the IAEA to conduct nuclear inspections, 
and nuclear inspections are received according to a cycle 
determined by the IAEA. 


North Korea, which has recently become the most urgent 
area of interest throughout the whole world, concluded 
the Nuclear Safeguards Agreement on 10 April 1992. 
They thus took seven years to sign an agreement that 
were required to put into effect within 18 months. 


Third, one of the obligations of the nuclear weapons 
nations is, together with their obligation not to provide 
support to the nuclear armament of non-nuclear 
weapons nations, is working toward nuclear arms reduc- 
tions, the best endeavor clause. What we can see in the 
three conditions above is that the NPT is a treaty that 
seeks to maintain the status quo and is an unequal treaty. 
In other words, the nuclear weapons nations are obli- 
gated to make some abstract, non-concrete efforts, while 
in contrast the non-nuclear nations’ obligations are 
clearly stipulated. This fact is becoming an enormous 
obstacle to the decision in 1995 as to whether it will be 
possible for the NPT to continue. The NPT is scheduled 
to expire in 1995, and its continuation or extension is to 
be reconsidered at this time. Each time a meeting is held 
to discuss this matter, differences of opinions emerge 
between the nuclear and non-nuclear weapons nations. 
However, in spite of the inequitableness of the NPT, the 
significance in its existence is that through it the prolif- 
eration of nuclear weapons is blocked, and it does 
contribute to world peace and stability. 


The major proof of this can be seen first of all in the fact 
that among the 161 member states of the United 
Nations, 146 are members of the NPT, working towards 
pursuing only the peaceful use of nuclear materials. 
Second, during the 20 years since the establishment of 
the NPT, there has not been one country that has become 
a publicly avowed nuclear state. This may be called the 
greatest accomplishment of the NPT. On the other hand, 
it is true that there are considerable problems with the 
NPT. A few of these problems include first, the fact that 
while the non-nuclear weapons nations are faithfully 
exercising their obligations under the NPT, the nuclear 
states have not been making adequate progress on their 
obligation of nuclear arms reduction. Of course through 
the recent relaxation in tensions between the United 
States and the Soviet Union, considerable progress in 
nuclear arms reduction is being made such as the con- 
clusion of the INF treaty and progress in START nego- 
tiations. However, this progress has been limited only to 
that between the United States and the Soviet Union, 
and as such is insufficient in that regard. Notably, the 
total moratorium on nuclear weapons testing, the most 
important tool of nuclear arms reduction, has not been 
agreed upon. This is an inherent, basic problem in 
nuclear arms reduction. 


Second is the fact that while the number of NPT member 
nations has been steadily increasing, threshold countries 
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who can, from a technical point of view, go nuclear 
relatively easily, such as Israel, Brazil, Argentina, India, 
and Pakistan, have not joined the NPT. Recently South 
Africa has joined the NPT, and although Brazil and 
Argentina have not joined, great progress has been 
shown by their signing of the Nuclear Safeguards Agree- 
ment. 


Third, IAEA safeguards are only applicable to the 
nuclear energy facilities that NPT member nations have 
reported to the IAEA. As such, one can only hope for 
sincere reporting on the part of the member nations. 
Should a member nation therefore intentionally conceal 
nuclear materials or facilities necessary for the produc- 
tion of nuclear weapons, there is no particular counter- 
measure to deal with this. This was clearly seen in the 
mandatory nuclear inspections that the U.N. Security 
Council carried out in Iraq. 


Fourth, should a member state not abide by the obliga- 
tions of the NPT, there is no real punishment that can be 
imposed to strike a blow against that nation. Of course, 
in a worse case scenario there are international economic 
and diplomatic as well as even military means that can 
be considered. In general, however, the strongest punish- 
ment that exists is not providing nuclear materials or 
nuclear energy facilities and equipment to the nation in 
non-compliance. Yet should that country already have 
adequate amounts of nuclear material or technology, this 
will have no particular effect. In order to therefore 
construct a perfect international nuclear non- 
proliferation system, the above mentioned problem 
areas must first be resolved. 


In order to improve the unequal provisions of the treaty 
between the nuclear and non-nuclear weapons states, the 
nuclear weapons states must provide greater benefits to 
the non-nuclear weapons states concerning the peaceful 
use of nuclear energy. In other words, there is a need for 
more active assistance in international cooperation and 
technology transfer. Another indispensable step would 
be to have a better nuclear non-proliferation system that 
would include a total moratorium on nuclear testing and 
rapid progress in nuclear arms reduction. The IAEA is 
also pursuing stronger measures than those that exist in 
the NPT and Nuclear Safeguards Agreement. These 
measures include strengthening mandatory inspection 
stipulations, reinforcing regulations on providing design 
information, and establishing a new intelligence organi- 
zation directly subordinate to the general secretary. 
Together with this, France is showing somewhat of a 
more positive response to joining the NPT. In this 
manner, the international non-proliferation safety is 
taking on a more complete form. 


4. Nuclear Export Control System 


Together with the effectuation of the NPT, there was a 
shared recognition that the export and import of nuclear 
materials and related equipment that is absolutely nec- 
essary for the manufacture of nuclear weapons needed to 
be restricted in order to block the proliferation of nuclear 
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weapons. With this recognition, eight nations that 
attended the “Non-Proliferation Treaty Exporting 
Nations Commission” to include the United States, 
Great Britain, Soviet Union, Canada, Australia, Den- 
mark, Finland, and Norway, agreed to this. In August 
1974, the Trigger List was drafted, a list of those mate- 
rials that only could be exported under IAEA safeguards. 
This Trigger List was reported via a letter to the IAEA 
secretary general stating, "The following list may be 
exported under conditions of nuclear safeguard applica- 
bility.” This committee was also called the “Zangger 
Committee,” named after the Swiss specialist Claude 
Zangger who served as its chairman. 


The first major significance of this commission is that it 
was the very first international attempt aimed at codi- 
fying obligations concerning nuclear exports as per- 
taining to the NPT. Second, the commission reduced the 
possibility of the collapse of the international nuclear 
safeguards system that could have resulted from nuclear 
export competition. Third, it created an international 
forum for discussing issues related to nuclear export. 
However, in spite of the fact that 23 countries have so far 
joined the commission, states that possess the capacity to 
export nuclear materials such as France and India are 
still non-signatories to the NPT. In spite of such inter- 
national efforts—that is, export controls of nuclear mate- 
rials and equipment through the enactment of the NPT 
and the Zangger Committee—the proliferation of 
nuclear technology continued. As though to demonstrate 
this, India succeeded with an underground nuclear test 
in May 1974, shocking the world and raising alarm 
among the nuclear weapon possessing nations in partic- 
ular. 


The background behind India’s nuclear test showed that 
due to the imperfectness of the international safeguards 
system, nuclear energy technology and nuclear materials 
that should have been used for peaceful purposes were 
diverted to nuclear weapons development. As a result, in 
1975 the United States, Soviet Union, Great Britain, 
Canada, West Germany, France, and Japan gathered in 
London, conducted an in-depth survey of the existing 
non-proliferation system, and came to an agreement on 
export limits not only for nuclear materials and equip- 
ment but also for nuclear power technology. This con- 
ference grew in 1976 to include the Netherlands, 
Sweden, East Germany, Italy, Belgium, Poland, and 
Czechoslovakia, growing to a total of 15 nations in 1977 
with the addition of Switzerland. Currently there are 26 
nations in this association that is known as the London 
Club, taking its name from the location of the very first 
meeting. As a result of this agreement, the “Guiding 
Principles Concerning Nuclear Material Export and 
Import Regulation” was enacted and promulgated in 
1978, and unilaterally reported to the IAEA. 


As for the differences between the principles of the 
Zangger Committee and the London Club, the Zangger 
principles, a list of exports that fall under nuclear safe- 
guards, is limited to nuclear materials and equipment. 
The London principles, however, were expanded to 
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include nuclear technology. This was due to the fact that 
India copied a nuclear reactor that they had imported 
from Canada, manufactured one themselves, kept the 
second facility as one not covered by safeguards, and 
directly utilized it in the manufacture of a nuclear bomb. 
This proved that there was a loophole in the interna- 
tional pie system. A second difference is that the 
London principles included measures by which to main- 
tain custody of nuclear materials. 


However, these two sets of principles are not by nature 
international pacts. They merely state that member 
nations of either the Zangger Committee or the 
London Club would pursue a nuclear export policy in 
accordance with these principles. Thus from an inter- 
national perspective, it would appear that there exists a 
perfectly constructed system of nuclear non- 
proliferation and that as such, nuclear weapons would 
no longer proliferate. However, in reality nations such 
as Israel, South Africa, India, and Pakistan are 
regarded as nations with nuclear weapons potential, 
while North Korea, Iraq, Iran, Libya, Argentina, and 
Brazil are classified as countries suspected of devel- 
oping nuclear weapons. Thus the proliferation of 
nuclear weapons continues in a shroud of silence. The 
advanced nuclear nations point to Argentina, Brazil, 
China, India, Israel, Pakistan, South Africa, Spain, 
Taiwan, and our country as nations capable of sup- 
plying nuclear materials that are anticipated to be 
engaged in the secret trade of nuclear technology in the 
1990s. In order to more thoroughly block such nuclear 
proliferation, all 26 member nations of the London 
Club in March 1991 held a meeting in Hague, Nether- 
lands, and came to an important agreement concerning 
future nuclear export controls. This agreement con- 
sisted first of studying the issue of nuclear exports that 
would be preconditioned on the acceptance of full 
nuclear safeguards; second, establishing and operating 
a working-level group to formulate an export control 
plan for nuclear-related dual-use commodities; and 
third, to actively encourage the participation in the 
London Club of countries newly capable of supplying 
nuclear materials. 


What we must be extremely attentive to here is that the 
dual-use commodity list that is being pursued with the 
United States in the lead is an export control system. 
With the conclusion of the East-West cold-war system, 
COCOM exists in name only. Nuclear weapons develop- 
ment is being pursued through the procurement of 
individual broken-down parts that do not fall under the 
Especially Designed or Prepared (EDP) list of the 
London Club and Zangger Committee. These groups 
insist that there is a need for export restriction on 
dual-use commodities, claiming that with changes and 
East Europe and the Soviet Union, worries of nuclear 
proliferation are deepening. Dual-use commodities 
include not only nuclear power facilities used for 
peaceful purposes but other machines, equipment, and 
materials that have no relation to nuclear power but that 
are judged to be capable of being used in the develop- 
ment of nuclear weapons. Typical examples of these 
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items include specially shaped pipes, valves, high-speed 
photographic equipment, and computers. Import restric- 
tions on these dual-use commodities, even if they are 
effective at the nuclear non-proliferation level, can easily 
have the side effects of becoming trade barriers that 
block the export of goods not related to nuclear energy. 
Thus one cannot say that it looks too optimistic to expect 
concordance from the underdeveloped or developing 


countries. 


5. Current Status of Safeguards in Korea 


Korea began work in safeguards even before the IAEA 
was founded. Beginning with the ROK-U.S. Nuclear 
Energy Agreement in 1956, Korea has pursued bilateral 
cooperation concerning safeguards by concluding agree- 
ments with France in 1975, Canada and Spain in 1976, 
Australia in 1979, Belgium in 1981, and Germany in 
1986. These agreements, however, were not independent 
agreements concerning safeguards. Rather, were all- 
encompassing nuclear energy agreements that included 
sections on safeguards concerning nuclear materials. 
Major cooperation concerning bilateral safeguard tasks 
includes: first, a bilateral declaration that nuclear energy 
would only be used for peaceful objectives; second, 
mutual notification of the movement of nuclear mate- 
rials; and third, mandatory receipt of prior approval 
from the original provider of nuclear materials when 
transferring those materials to a third country. 


Safeguards have been constantly carried out in accor- 
dance with these agreements. However, with the con- 
struction of an international safeguard system by the 
IAEA, the safeguard portions of these bilateral agree- 
ments have been weakened somewhat and replaced in 
some instances by the IAEA Nuclear Safeguards Agree- 
ment. 


By signing the Nuclear Safeguards Agreement in 1975, 
the same year that it entered the NPT, Korea has carried 


out full-scale international safeguard work separate from 
safeguards under its bilateral nuclear energy cooperation 
agreements. IAEA safeguards may be largely divided 
into two parts: status reports on nuclear materials and 
facilities, and nuclear inspections conducted to verify 
these. Reports are further divided into those on nuclear 
materials and those on nuclear facilities. Reporting on 
nuclear materials is done regularly on a monthly basis, 
with a current status report being sent containing 
changes made. Reports on nuclear facilities include a 
requirement to report items related to nuclear issues six 
months before nuclear materials are first introduced into 
a newly constructed facility. 


Nuclear inspections are largely divided into ad hoc 
inspections, routine inspections, and special inspections. 
These inspections involve IAEA inspectors directly vis- 
iting nuclear facilities where nuclear materials exist and, 
through verification of documents and on-site confirma- 
tion, determining the answers to the questions: ““Where 
and how nuclear materials exist?” and "Are nuclear 





10 


materials being diverted to military purposes?” To facil- 
itate monitoring of nuclear materials, surveillance cam- 
eras are installed at each major position and monitor the 
facility 24 hours, At each gate there is a seal installed, 
preventing the flow of nuclear materials outside of 
nuclear facilities. 


To explain this a bit more in detail, ad hoc inspections 
are conducted on an occasional basis to verify nuclear 
materials. Thus ad hoc inspections are primarily used 
either to confirm whether the information contained in 
the original nuclear material report—a document that 
must be submitted without fail when concluding the 
Nuclear Safeguards Agreement with the IAEA—is true, 
or to verify consistencies and amounts of nuclear mate- 
rials when they enter and leave country. 


Routine inspections are carried out on a regular basis. 
The number of inspections varies based on the unique 
characteristics of the nuclear facilities in question. The 
main focus of routine inspections is to confirm through 
verification whether there is consistency in the reports 
made every month on changes in nuclear materials. 


Special inspections are conducted when it is determined 
that there is a need to specially carry out inspections due 
to the emergence of some extraordinary circumstances. 
These inspections are carried out through an agreement 
between the IAEA and the country in question, and are 
carried out either when the ad hoc or routine inspection 
of the IAEA are insufficient or when information has 
been obtained that there is a danger of nuclear prolifer- 
ation. Currently, all of the nuclear energy facilities that 
Korea possess are subject to inspection by the IAEA. 
This includes a total of 15 facilities: two research reac- 
tors (TRIGA Mark-II and Mark-III), one training reactor 
(AGN-201), two nuclear fuel processing facilities (heavy 
water and light water), one post-irradiation test facility, 
and nine nuclear power plants (four at Kori, one at 
Wolsong, two at Yonggwang, and two at Uljin). The 
number of IAEA nuclear inspections varies based on the 
characteristics of the plant. Nuclear power plants are 
inspected four times annually, research reactors one 
time, and nuclear fuel processing facilities four to 10 
times annually. 


Looking in detail at IAEA inspections, enrichment and 
reprocessing facilities where highly enriched uranium 
and plutonium—nuclear weapons-grade materials—are 
handled are virtually all inspected on a standing basis by 
IAEA inspectors dispatched to the site. Even among 
nuclear power plants, heavy-water reactors where the 
production of high-grade plutonium is easy are inspected 
on a greater basis than light-water plants. 


If the IAEA intends to conduct an inspection of a given 
country, it requests concurrence from that country con- 
cerning the nomination of inspections. The target 
country then has 30 days after receiving this request for 
acceptance to report back to the IAEA. Some of the 
major factors when considering whether to approve the 
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nominations include the country of origin of the 
inspector, whether that country has relations with Korea, 
and whether the inspector’s country of origin is a signa- 
tory to the NPT and Full Nuclear Safeguards Agreement. 
As of the end of 1991, there are approximately 40 IAEA 
inspectors identified as being able to inspect Korean 
nuclear facilities. In general, inspections in Korea car- 
ried out by IAEA inspectors begin with the inspectors 
stating which facilities will be inspected when. Once they 
arrive in the country, the inspectors consult with the 
MOST, the organ responsible for safeguards, concerning 
a concrete inspection agenda and the makeup of the 
inspection. Once an agreement has been reached, the 
inspection is carried out. After the entirety of the sched- 
uled inspection has been completed, the results are 
| with the MOST and the formal inspection is 
inished. 


Judging from the number of inspections carried out to 
date, nuclear facilities in Korea are inspected roughly 
once every two months, with two to three inspectors 
coming to Korea for around two weeks. 


Since Korea has utilized nuclear materials for peaceful 
means to date, there has been absolutely no problems 
with the results of IAEA nuclear inspections, and Korea 
has earned itself trust and confidence internationally. 
There are three IAEA inspectors from Korea who are 
active on the international stage, and consultations are 
actively underway with the IAEA to increase the number 
of inspectors. Thus the number of Korean inspectors is 
likely to increase. 

Section = Boe — ment Activities for 
Power Utilities 


The safety of in-service nuclear power plants is ensured 
and maintained by nuclear power plant employees who 
have a safety consciousness that acts to maintain the 
safety functions of equipment that has been installed 
according to the safety design, follow various regulations 
and directives, and have specialized technical knowl- 
edge. Nuclear energy management technology is also 
improved through the enhancement of technical ability 
to maintain and repair nuclear power plant facilities, 
through technology development, and through tech- 
nology cooperation with advanced foreign countries. 


1. Employee Training 


Above all else, nuclear power plant safety may be 
ensured through the safe operations of employees. 
Human error on the part of operators ultimately acted as 
an extremely important factor in both the Three Mile 
Island accident in the United States and the Chernoby! 
accident in the Soviet Union. 


Thus priority efforts are made at KEPCO to improve the 
quality of nuclear power plant operators, while efforts to 
minimize human error are done through the systematic 
conduct of education and training of operators and 
certification management. 
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A. Certification Management for Operators 


Nuclear power plants are designed utilizing the most 
up-to-date science and technology. In order to operate 
these plants, securing safe employees who have profes- 
sional expertise and outstanding capabilities, training 
them, and further maintaining and developing their 
technical skills is an extremely important responsibility 
of the nuclear power plant utility. 


In order to be assigned as a nuclear power plant operator, 
one must first complete an established education course, 
receive on-the-job training for a set amount of time at 
the site, and only then be eligible for assignment to the 
most simplest of duties. Even after that, the quality of 
plant operators is continually improved through devel- 
opment and specialized courses conducted in specific 
fields. On top of all of this, a nuclear power plant 
operators’ qualifications management system is strictly 
carried out. 


Plant operators are divided into 12-to 14-person teams, 
with each individual having a fixed, assigned task that 
they are in charge of. In order to allow for upward 
mobility to higher jobs, a person can be appointed to 
higher positions after amassing experience for a set 
period of time, receiving related training, and passing 
standardized tests. Even the Nuclear Energy Law stipu- 
lates that there will be one operator who possesses 
operating licenses (reactor managers and pilot managers) 
and operators working on each team, so that operators 
who possess specialized expertise and experience safely 
operate the reactor. These individuals are also required 
by regulation to receive re-education on a periodic basis 
according to a fixed schedule. During this period, the 
operator is provided with theory and simulated operator 
training so that he may adequately respond to a situation 
that might arise that he has had no previous experience 
with during regular operations. 


The simulated operating facility is constructed exactly 
the same as the power plant’s central control room. The 
results of the operator’s machine operation are exactly 
the same as they would be in an actual power plant. As 
such, the operator can repeat training on all operational 
situations exactly as though it were an actual situation. 
The operator thus develops the ability to either operate 
the plant safely or shut it down no matter what situation 
may arise. 


B. Systematization of Operating Procedures 


Even in the case of plant operators who are both quali- 
fied and experienced, there is a possibility of an unex- 
pected error in the operation of a machine due to an 
operator’s discretionary judgment. As such, all actions 
when it comes to nuclear power plants must take place 
according to a set of procedures studied and approved 
before the fact, whether in normal or extra-normal 
operations. 


In these procedures, all tasks related to plant operations 
are divided by field and office. Procedures are carried 


out in stages, and only after receiving a signature of 
confirmation can the procedures for the next stage be 
carried out. With all operations of a plant being carried 
out according to procedures, a plant may be safely 
operated with no obstructions such as erroneous opera- 
tion of a machine. Even in situations where the technical 
suitability or safety of procedures has been confirmed, 
there are instances where revisions such as facility mod- 
ifications or the introduction of modern technology take 
place. Thus the original set of procedures must be 
reconsidered on a periodic basis and, through revision, 
continually improved, enhancing the reliability and 
safety of the nuclear power plant. 


C. Operating Duty 


There are systematic guarantees that ensure that nuclear 
power plant operators are able to work in a mentally and 
physically healthy state. 


Since nuclear power plants run continually 24 hours a 
day, during any given day there are three teams working 
while one team is on break and one team receives 
re-education, making a total of five teams working three 
shifts. Beginning this year, an additional team is being 
added that performs routine duties such as regular 
inspections of major systems to include the safety 
system, testing, and evaluations and analysis. This will 
result in a six-team, three-shift operation. 


During the time that they are working, operators make 
random inspections and may take measures to immedi- 
ately repair any irregularities in the machines should 
they occur. Operators are prevented from operating 
important facilities based on their own discretion. Oper- 
ation outside of set procedures may only take place once 
approval is granted under strict controls. 


2. Activities To Maintain and Confirm Safety 


Since a nuclear power plant is composed of numerous 
machines and parts, with an increase in the number of 
years a plant has been operated, deterioration, wear and 
tear, and modification to the structure, machines, and 
parts can result in deterioration of design capabilities. 
The plant must be able to continuously operate by 
identifying and correcting such occurrences before the 
fact. To accomplish this, the plant is managed in such a 
way that periodic repairs, tests, and inspections of the 
plant are carried out systematically, and that they are all 
linked so as to be mutually reinforcing. 


A. Maintenance 


Maintenance is an activity that maintains the capabili- 
ties of equipment, prevents them from breaking down, 
and repairs equipment and restores it to normal capabil- 
ities should it break down in the shortest amount of time 
possible. Planned maintenance that takes place prior to a 
breakdown is more important than maintenance that 
takes place once a breakdown has occurred. When 
planned maintenance is accomplished near perfection, 
post-breakdown maintenance may be minimized. 








Jn order to promote the efficiency of maintenance work 
within the nuclear power plant, KEPCO carries out such 
tasks as maintenance planning, design, and parts man- 
t. Maintenance measures are undertaken by the 
officials of the Korean Electric Maintenance Company, a 
company specializing in generating facility maintenance. 
These officials are permanently stationed at the plant. 


Maintenance is accomplished while carefully studying 
the effects on the safety of the plant and the possibility of 
conducting maintenance during routine operations. The 
work itself as well as the materials used in maintenance 
are subject to strict quality control in accordance with 
approved procedures. Checks are established at certain 
points of the operation to ensure that deficiencies in 
maintenance do not occur due to the discretionary 
judgment of the maintenance worker. Finally, the devel- 
opment of maintenance technology and modernization 
of maintenance equipment are continually pursued in 
yt to attain perfect maintenance of nuclear power 
piants. 


B. Periodic Inspections 


Periodic inspections are activities designed to determine 
whether all capabilities related to safety that were con- 
sidered during the design phase of machines and systems 
are functioning properly. They also periodically recon- 
firm whether all operating conditions are adequate from 
a safety perspective. Periodic inspections are outlined in 
the Operating Technical Guidelines that are approved 
after the nuclear power plant has been constructed but 
before it goes into operation. The scope of the inspection 
and its periodicity are based on the degree of reliability 
of the machines and systems in question. If there is a 
deficiency noted in the results of a regular inspection, it 
must immediately be dealt with based on the conditions 
set forth in the Operating Technical Guidelines. Mea- 
sures to be taken include either resolving the deficiency 
during a set period of time or, should this be impossible, 
shutting down the power plant for a set period of time 
and resuming operations after the plant has been 
restored to normal. 


C. Inspections 


In order to create a degree of confidence in the fact that 
a nuclear power plant is safe, and to reconfirm this, 
various types of inspections are carried out. Largely 
speaking, these are divided into legally prescribed 
inspections and safety inspections. Prescribed inspec- 
tions are those inspections prescribed by law, including 
those supervised by the MOST in accordance with the 
Nuclear Energy Law and those supervised by the Min- 
istry of Energy and Resources [currently integrated into 
the Ministry of Trade, Industry, and Energy] according 
to the Electric Industry Law. Inspections done in accor- 
dance with the Nuclear Energy Law include pre-use 
inspections of the reactor, reactor cooling facilities, and 
nuclear fuel-related facilities, as well as periodic inspec- 
tions and quality assurance inspections. Inspections 
done in accordance with the Electric Industry Law 
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include pre-use inspections of the turbine generator 
system as we!l as regular inspections and welding inspec- 
tions. 


In addition to legally prescribed inspections, various 
other safety inspections of nuclear power plants are 
carried out separately. These consist of self-inspections 
carried out by KEPCO and inspections carried out by 
external organizations. 


One typical self-inspection includes the quality assur- 
ance inspection conducted by KEPCO and the utility’s 
quality assurance section. The quality assurance section, 
from its position independent from working-level sec- 
tions directly in charge of operations and maintenance, 
conducts inspections periodically based on inspection 
standards. Such inspections objectively establish that 
quality is being ensured by verifying that the nuclear 
power plant’s facilities and machines are functioning 
properly and that the plant is being operated in accor- 
dance with stipulated procedures and methods. 


External inspections carried out by domestic organiza- 
tions include special inspections carried out when 
deemed as necessary by the MOST from a nuclear energy 
safety management perspective, as well as joint govern- 
ment inspections supervised by th~ Ministry of Energy 
and Resources. External inspections carried out by for- 
eign nuclear energy organizations include safety inspec- 
tions of the IAEA as well as those of the U.S. INPO 
[Institute of Nuclear Power Operators). 


3. Radiation Safety Management 


Nuclear power plant safety ultimately is designed to 
protect the individual, society, and the environment 
from radiation. As such, it takes into detailed consider- 
ation radiation safety from the design and construction 
stage up through operations. Radiation safety manage- 
ment standards of nuclear power plants are based not 
only on the objective of maintaining levels below 80 
percent of the legal limits clearly defined in the Nuclear 
Energy Law and related regulations, but also work to 
ensure that unnecessary radiation exposure does not 
occur. This is in accordance with the ALARA (as low as 
reasonably achievable) concept. 


A. Area Management 


Unlike regular industry equipment, nuclear power plants 
are divided into the three following areas or sectors 
within the plant. This division is due to the unique 
characteristic known as radiation. 


(1) Managed Area 


This includes areas such as the reactor building, spent 
nuclear fuel storage facilities, and radioactive waste 
material handling facilities. As such, all areas in which 
the radiation dosage ratio, the concentration of radioac- 
tive materials in the air and water, and surface contam- 
ination on materials contaminated by radioactive mate- 
rials exceed or if there are concerns that they may exceed 
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limits set by the science and technology minister in 
accordance with the Nuclear Energy Law are designated 
and operated as mr inagement areas. 


(2) Preserved [pojon] Area 


As areas that require special management in order to 
preserve nuclear power related facilities, all areas within 
the fence of a plant that include the reactor building, 
auxiliary buildings, and the turbine building are estab- 
lished and operate as preserved areas. 


(3) Restricted Area 


A fixed amount of area is designated and operated as a 
restricted area in order to prevent injury to humans, 
materials, and the air by radiation resulting from the 
operations of a nuclear power plant. 


B. Operations and Access Management 


The following actions and access management are con- 
ducted to take measures necessary so that employees 
involved in radiation work are protected from the dan- 
gers of radiation and may work in a pleasant work 
environment. Also, they serve to protect the leakage of 
radioactive materials to the outside. 


(1) Access Management 


Access control facilities are installed at places leading 
into managed areas, and access is restricted to only those 
who have approval. Those who enter managed areas are 
required to wear a pocket dosimeter and a thermo-laser 
dosimeter (TLD). The pocket dosimeter measures radi- 
ation dosages for workers each time they enter the area, 
while the thermo-laser dosimeter measures on a monthly 
basis. Those entering the facility are also required to 
wear designated protective gear such as masks, air sup- 
plies, and plastic suits, protecting the body from internal 
bombardment. Additionally, when individuals depart a 
managed area, they are inspected to determine whether 
there has been any body exposure. If there has been, the 
individual is not allowed to depart the managed area in 
a contaminated state. 


(2) Carrying Materials In and Out 


In principle, the introduction of materials into managed 
areas is prohibited. However, the introduction of some 
materials limited to those necessary for either operations 
or testing and inspection is permitted. When materials 
are taken out of a managed area, they are inspected for 
radioactivity contamination. Items may only be taken 
out after it has been confirmed that they are not contam- 
inated. 


(3) Operations Management 


Operations within the managed area can only take place 
after establishing an operation plan that takes into 
account an individual’s history of dosage exposure and 
the operational environment, while also assuring that 
protective gear and individual dosimeters are worn for 
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radiation protection. As necessary, time limits may also 
be established. Also, in order to minimize radiation 
exposure, employees are thoroughly instructed in oper- 
ating methods and procedures ahead of time. 


C. Personal Radiation Exposure Management 
(1) Managed Area Access Procedures 


In order to be designated as a radiation operation 
employee, a health examination must be received prior 
to entry into a managed area. Also, a whole-body counter 
must be issued and radiation safety training received. 
When entering a radiation managed area after being 
designated as a radiation employee, a radiation work 
approval document must be prepared. After it has been 
approved, an individual dosimeter and protective gear is 
worn, while the person’s name, dosage, and time of entry 
are either automatically or manually recorded. Only at 
this time may the individual enter the managed area. 
Upon departure from the managed area, the entry pro- 
cedure is followed in reverse, with an added radiation 
contamination examination. As needed, a shower may 
also be required. 


(2) Health Examination and Safety Training 
- Health Examination 


A health examination is required prior to entry for 
employees who are entering radiation managed areas for 
the first time, and annually after that for regular 
employees. Additionally, employees whose dosage levels 
for the most recent three months have exceeded or are 
feared to have exceeded 1,250 milli-rems must receive a 
health examination each time that occurs as stipulated 
by the Nuclear Energy Law. 


- Radiation Safety Training 


Radiation safety management education is conducted in 
order to familiarize nuclear power plant employees with 
radiation safety and principles of action during non- 
normal operations as well as to foster radiation protec- 
tion capabilities. Retraining is also conducted on a 
periodic basis. 


(3) Radiation Exposure Training 


Within the nuclear power plant, measures are taken so 
that an individual employee’s radiation exposure stan- 
dards (80 percent of that legally prescribed) are not 
exceeded. Dosage evaluations are conducted on a 
monthly basis for external exposure. In the case of 
employees engaged in special jobs, an evaluation is 
conducted immediately after completing that job. Tools 
for measuring include not only the thermo-laser dosim- 
eter (TLD), but also dosimeters that individuals may use 
to check themselves (the ADR and also the PD). In this 
manner, dosage exposure is managed with redundancy. 
Should an employee engaged in radiation operations 
ingest radioactive materials internally, a whole body 
counter is utilized to evaluate internal exposure levels. 
This is done as stipulated by the employee, as well as 





once annually on a regular basis. However, this evalua- 
tion may also be conducted when it is recognized as 
being necessary. Inasmuch as the recording and mainte- 
nance of dosage exposure levels by individual is an 
important task of radiation exposure management, it is 
comprehensively managed through automation together 
with training records and health examinations. 


4. Radioactive Waste Management 


Together with electric power, nuclear power plants also 
produce radioactive waste materials. The materials, 
depending on their state, are classified as gaseous, liquid, 
or solid radioactive waste materials. Each of these waste 
materials are handled safely by waste handling equip- 
ment, after which their radioactivity densities are low- 
ered sufficiently below legal limits and then either 
diluted prior to discharge into the environment, com- 
pressed into storage container drums, or solidified with 
cement and placed into temporary storage in a waste 
material storage facility within the nuclear power plant. 
.aste materials that are placed into these drums are 
even. ually sent to permanent disposal facilities where 
plans are made to completely isolate them from humans 
and the ecosystem. In the case of Korea, however, 
because of opposition from residents in areas that are 
potential permanent disposal sites for radioactive mate- 
rials, there currently has yet to be a permanent disposal 
site chosen. 


A. Gaseous Waste Material Management 


(1) Gene and Handling 
Gase! ¢ materials are primarily generated during 
thc re.. Ccooling system’s purification process and 


collection of liquid waste materials. Radioactivity is 
remove.’ by utilizing either the gaseous storage tank 
which serves as the handling facility for gaseous wastes 
or the activated charcoal filter tower. After this, the gases 
are released into the air as they pass through a contin- 
uous radioactivity monitoring device. This is designed 
so that should radioactivity exceed legal standards, emis- 
sion is automatically shut off. 


(2) Discharge Management 


Prior to the discharge of gaseous waste materials, sam- 
ples are gathered and types and concentration of radio- 
activity are measured. After it has been confirmed that 
the maximum permissible levels of radioactivity in the 
air as stipulated by MOST Promulgation 90-11 are not 
exceeded, then the materials are discharged. In order to 
evaluate the radiation effects on the local populace due 
to the emissions, a radiation exposure dosage evaluation 
computer program (ODCM) is utilized on the populace 
surrounding nuclear power plants, with the results being 
compared with standard levels. The whole body dosage 
levels of citizens living near nuclear power plants 
resulting from that plant’s gaseous waste material emis- 
sions in Korea has been calculated to be below the very 
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low annual figure of 0.35 milli-rem. This figure is only 
around 7 percent of the whole body exposure standard of 
5 milli-rem annually. 


B. Liquid Waste Material Management 
(1) Generation and Handling 


Liquid waste material is produced either through the 
leaking of reactor coolant during the purification process 
or through pumps and machines, drains, or the washing 
or salinization process of radiation work clothing. After 
these waste materials have radioactivity removed 
through the use of filters, ion exchange resin, and vapor- 
izers, they are either diluted with clean distilled water 
and discharged into the sea or reutilized. When liquid 
waste materials are discharged, they first pass through a 
continuous radioactivity monitoring device, where 
radioactivity density is confirmed prior to discharge. 
Should legal standards be exceeded, this system is 
designed to automatically shut off discharge. 


(2) Discharge Management 


Prior to the discharge of liquid waste materials, samples 
are gathered and types and concentration of radioac- 
tivity are measured. After it has been confirmed that the 
maximum permissible levels of radioactivity in the water 
as stipulated by MOST Promulgation 90-11 are not 
exceeded, then the materials are discharged. In order to 
evaluate the radiation effects on the local populace due 
to the emissions, a computer program (ODCM) similar 
to that used with gaseous waste materials is utilized on 
the populace surrounding nuclear power plants, with the 
results being compared with standard levels. The whole 
body dosage levels of citizens living near nuclear power 
plants resulting from that plant’s liquid waste material 
emissions in Korea has been calculated to be below 
roughly 0.03 milli-rem annually. This figure is below 
roughly | percent of the individual whole body exposure 
standard of 3 milli-rem annually. 


C. Solid Waste Material Management 
(1) Generation and Handling 


Solid waste materials can largely be divided into 
medium- to low-level waste material and high-level 
waste material. Medium- to low-level waste material can 
further be divided into compressed waste materials, 
which includes protective clothing and saline solutions 
[cheyomji] produced in radiation work, as well as non- 
compressed waste materials such as waste filter material 
and ion exchange resin utilized in the treatment of waste 
water and enriched scrap materials of vaporized waste 
liquids. High-level waste materials include fuel that has 
been completely burned in a nuclear power plant and 
that require special handling because of the strong 
amounts of radiation and heat that they produce. Com- 
pressed waste material is compressed and stored in 
drums by a compressor in order to reduce their volume, 
while non-compressed waste materials are mixed with 
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cement and hardened in drums. High-level waste mate- 
rials are temporarily stored in large cisterns. 


(2) Discharge Management 
- Medium- to low-level waste materials 


Solid waste materials that are stored in drums are placed 
in temporary storage facilities within a waste handling 
building. There, after they have been broken down for a 
fixed period of time, they are transported to a waste 
material storage house within the nuc'ear power plant 
via a waste material transport vehicle, where they are 
safely stored and managed by the type of waste material. 


- High-level waste material 


Spent nuclear fuel that has past its life expectancy can 
create high levels of heat and radiation for long periods 
of time. Therefore, they are stored in large-sized cisterns 
(spent nuclear fuel storage tanks) within the power 
plant’s nuclear fuel building, where the radiation and 
heat is removed. 


5. Environmental Radioactivity Management 


One can confidently state that humans can live together 
with radioactivity (and radiation). This is because every- 
where in our living environment radiation exists. Envi- 
ronmental radioactivity management at nuclear power 
plants is intended to protect the health and safety of the 
people from the radiation that accompanies the use of 
nuclear power that exists among this environmental 
radiation. Accordingly, monitoring of environmental 
radioactivity is conducted so as to evaluate and analyze 
the threat of radiation to the general public that comes 
with the operation of nuclear power plants as well as the 
effects on the surrounding environment caused by the 
discharge of radioactive materials. 


A. Environmental Radioactivity Management Sur- 
rounding the Nuclear Power Plant 


Environmental radioactivity surveys of areas sur- 
rounding nuclear power plants are carried out in accor- 
dance with the Nuclear Energy Law and related regula- 
tions. Environmental studies are carried out on the 
surrounding areas before the power plant goes into 
operation in order to secure basic data on environmental 
radiation. Environmental radioactivity monitoring is 
stipulated in MOST Promulgation 85-5, the directive 
entitled, “Environmental Inspection for Areas Sur- 
rounding Nuclear Power Plants.” In accordance with 
this, various radioactivity samples are gathered from the 
surrounding environment, radioactivity is analyzed, and 
an environmental radiation monitoring device is 
installed to continuously monitor air-bound radiation 
dosage levels in the surrounding area. A thermo-laser 
dosimeter is installed to inspect direct radiation in the 
air every quarter. 


Environmental radiation monitoring devices are 
installed and operated in at least 10 different locations at 
each nuclear power plant site. The measurements may be 
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confirmed at any time within the power plant’s central 
control room and the environmental radioactivity 
testing office. In places where the general public frequent 
(four to five locations), large outdoor signs are installed 
so that the people may directly see the figures produced 
by the monitoring equipment. 


Additionally, detailed analysis and evaluation is con- 
ducted in environmental testing offices equipped with 
various state-of-the-art equipment that can measure such 
things as air-bound particles, ground samples (soil, pine 
needles), water samples (sea, sewage, and rain water), 
underwater samples (underwater erosion, underwater 
animals), and foodstuffs (milk, seafood, grain, eggs, and 
marine plants). Some samples are given to KAERI for 
analysis, while some samples are collected together with 
the local populace and given to local universities for 
analysis and evaluation in order to gain the trust of the 
ve and enhance the objectivity of data. (See Figure 
.1) 


B. Effects of Environmental Radioactivity 


Radiation dosages that the local populace receive from 
radioactive materials that go out into the environment 
during nuclear power plant operations are calculated 
utilizing a computer program. So far, analysis shows that 
the effects of radiation that the local populace receive 
through the operation of nuclear power plants are at 
most still below the | milli-rem level. This value, when 
taking into consideration that the dosage received from 
one X-ray is 30 to 100 rem, and the annual natural 
radiation dosage the general public is exposed to in 
everyday life is 240 milli-rem (world average), indicates 
that the nuclear power plant’s effect on the local popu- 
lace is negligible. In order to alleviate the anxiety con- 
cerning nuclear power plants that the surrounding pop- 
ulace has, an environmental radioactivity study with the 
citizens’ participation has been underway since 1990. 
Together with representatives from the community, 
samples are gathered and analysis is entrusted to local 
universities. Through briefings on the results of the 
analysis, professors in charge of the analysis are able to 
inform the public of the results directly. 


6. Quality Assurance Activities 


Because nuclear power plants require high degrees of 
safety above and beyond that of any other facility, the 
quality assurance system employed there has an 
expanded sphere of items inspected. It is also more strict 
and systematic than quality assurance systems in general 
industry. Quality assurance for nuclear power plants 
includes the establishment and execution of a plan in 
accordance with established principles. This plan must 
be able to ensure that the structure, systems, and 
machines are sufficiently operating according to their 
proper functions during their utilization. The entire 
series of systematic actions that ensures the above are 
done satisfactorily, evaluates the results, and takes cor- 
rective measures as necessary may be called quality 
assurance management activities. 
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A. Quality Assurance System in the Nuclear Power Plant 


Nuclear power plants are required to, without fail, estab- 
lish a quality assurance plan and procedures prior to 
installation of the reactor and awarding of an operating 
license. Quality confirmation consists of a redundant 
verification system that includes the government, 
KEPCO, and the contractor. In other words, the govern- 
ment takes into consideration and approves the quality 
assurance plan of KEPCO, and through either inspec- 
tions or audits verifies the status of the quality assurance 
plan’s implementation. KEPCO, the nuclear power plant 
utility, conducts quality assurance activities connected 
with the construction and operation of the plant in 
accordance with the quality assurance plan submitted to 
the government. The utility also studies and approves 
the quality assurance plans of the contractors involved in 
the construction and operation of the nuclear power 
plant, verifying through inspections and audits whether 
the contractor’s quality assurance actions are being con- 
ducted in accordance with the quality assurance plan. 
(See Figure 8.2) 


The contractor establishes and implements a quality 
assurance plan based on the quality conditions of the 
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contract. The quality office of the contractor conducts its 
own inspections and assurance activities, managing and 
overseeing the quality assurance actions of the con- 
tractor. 


B. Basic Course for Quality Assurance 
(1) Applicability of Quality Assurance Conditions 


The applicability of the quality assurance system at 
nuclear power includes not only activities involving 
design, purchase, manufacture, installation, operation, 
and maintenance of the reactor and related facilities, but 
also the turbine and major machinery of related equip- 
ment. 


(2) Quality Assurance Organization 


The quality assurance office must be able to maintain 
adequate authority and independence so that it may 
verify quality problems, propose and recommend solu- 
tions, and confirm that they have been corrected, regard- 
less of the costs or processes involved. 


(3) Quality Assurance Plan 
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Figure 8.1. Environmental Radioactivity Monitoring System 
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The quality assurance plan is essentially a set of guiding 

ples that delineates a plan for quality control 
activities within the nuclear power plant. It is patterned 
after quality assurance conditions set forth in the 
Nuclear Energy Law, MOST promulgations, and the 
internationally recognized U.S. federal regulations. As 
such, for each nuclear power plant the quality control 
plan is divided into the areas of construction and oper- 
ation, after which it is drafted and implemented after 


being approved by the government. 
(4) Procedures 


In order to carry out the conditions of the quality 
assurance plan, a set of procedures are drafted that list in 
detail means by which to carry out quality assurance 
work on all operations that take place within the nuclear 
power plant. Faithful adherence to these procedures 
contributes to the efficiency of the systematization and 
improvement of work. 


(5) Quality Grades 


Quality assurance activities are carried out by classifying 
all materials, parts, machinery, etc. that are utilized 
within the nuclear power plant into safety items, safety 
influence items, dependable items, and general items 
depending on the influence that item exerts on safety. 


C. Major Quality Assurance Activities 
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(1) Education and Training and Certification Manage- 
ment 


Employees working at nuclear power plants must com- 
plete a standard course of education in accordance with 
the education and training plan prior to performing their 
assigned duties. In particular, those individuals who 
either work in the quality assurance section or who 
conduct work in special fields are only allowed to do 
their work after receiving the necessary certification. 


(2) Design Quality Assurance Activities 


Design quality assurance activities done during the con- 
struction of the nuclear power plant may be termed the 
process by which one becomes certain that the estab- 
lished design input is precisely reflected in the resultant 
design. However, since it is difficult to confirm directly 
the quality of finished design products, quality assurance 
of the design is arrived at through the synthesis of 
adequate skills on the design technicians’ part, and a 
systematic quality assurance system. 


(3) Supply Company Management 


In order that the nuclear power plant may smoothly 
establish a purchasing system and procure materials 
suitable for applicable technical requirements in a timely 
manner when it comes to the safety and reliability of the 
nuclear power plant, study and evaluation is done before 




















































































































Figure 8.2. Domestic Nuclear Power Plants’ Quality Assurance Systems 
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the fact on the manufacturer’s facilities, organization 
and manpower, technical capability, and quality control 
capability. Only companies recognized as meeting those 
qualifications may supply materials. Those companies 
themselves are re-evaluated on a recurring basis so as to 
ensure that they are maintaining quality. 


(4) Quality Control of Materials Purchases 


Purchasing of materials is an important factor when it 
comes to ensuring the quality of each and every machine 
within the nuclear power plant. Thorough quality inspec- 
tion is conducted beginning with the request- 
for-purchase stage. Quality assurance activities are also 
thoroughly carried out through factory inspections and 
— inspections done at time of manufacture and 
ivery. 


(5) Materials and Equipment Inspection 


In order to promote efficiency in the construction and 
operation of the nuclear power plant, a storage, custody, 
and management system for materials and equipment is 
developed, ensuring that equipment appropriate for the 
special features of the materials is utilized, and that they 
are maintained in a state capable of being used at any 
time by storing them in appropriate storage and custody 
facilities and conducting periodic inspection and repairs. 


(6) Inspections and Testing 


In order to guarantee the safety of the nuclear power 
plant, attempts are made to confirm through inspections 
and testing that during construction and/or operation, 
the capabilities and functions of major machinery and 
equipment satisfy legal technical guidelines and tech- 
nical standards of the design and manufacturer. In doing 
so, an attempt is made to ensure that quality standards 
are met. 


(7) Inspection Activities 


In order to confirm that materials, parts, machinery, 
structural materials, and the system itself coincide with 
design specifications, inspections are conducted at the 
work site. Direct testing, observation, and measurement 
is done by a third party that is not involved in the project 
or directly responsible for it. 


(8) Quality Assurance Audits 


Quality assurance audits are part of a system to confirm 
whether all quality related activities related to the con- 
struction and the operation of the plant as a whole are 
being conducted in accordance with the quality assur- 
ance plan. As such, quality assurance audits are con- 
ducted not only on the internal organization, but on 
contractors as well. 


(9) Quality Assurance Records and Documents Manage- 
ment System 


Records related to the construction and operation of the 
nuclear power plant are very important when it comes to 
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that plant’s safety and dependability. Subsequently, 
record storage periods are established depending on the 
2* 4 importance, and special maintenance is also 
conducted. 


7. Organization for Safety Evaluation of Nuclear Power 


When it comes to important matters directly related to 
the construction and operational safety of nuclear power 
plants, KEPCO has established at its own company level 
a Nuclear Energy Deliberating Committee and a Nuclear 
Energy Safety Committee. Each power plant, mean- 
while, forms its own nuclear power safety committee. 
These committees conduct comprehensive deliberation 
and studies of nuclear power plant safety. 


A. Nuclear Energy Deliberating Committee 


Designed to efficiently promote the nuclear energy 
industry, KEPCO’s Nuclear Energy Deliberating Com- 
mittee is the corporation’s highest deliberative organ 
related to nuclear power. Headed by the KEPCO vice 
president who acts as chairman, this committee deliber- 
ates and guides important matters related to the use, 
— and safety of nuclear power at the policy 
level. 


KEPCO Nuclear Review Board (KNRB) [TN: literally, 
the KEPCO Nuclear Energy Safety Committee] 


The KEPCO Nuclear Review Board is a specialized 
Organization that conducts comprehensive studies and 
deliberation at the working level concerning major 
safety-related items. The head of KEPCO’s Nuclear 
Power Safety Office serves as the chairman, while the 
Board consists of members who have professional exper- 
tise in various fields. 


C. Plant Nuclear Safety Committee (PNSC) 


The Plant Nuclear Safety Committee is an organization 
that deliberates and studies all major issues related to 
plant operations. The plant president serves as chairman 
of these committees, which present to the KEPCO 
Nuclear Review Board major issues impacting on safety 
such as changes to the plant’s operations. These issues 
are again deliberated and decided upon at the KEPCO 
Nuclear Review Board. 


8. International Technical Cooperation 


Due to the uniqueness of the business, the need for 
international cooperation in the nuclear energy field has 
been emphasized from the very beginning of its devel- 
opment. Even within KEPCO, the main actor in the 
nuclear energy field, the scope of technology exchange 
with international nuclear energy agencies and foreign 
energy utilities has continually been expanded. 


Subsequently, KEPCO has concluded technology coop- 
eration agreements with 14 major organizations in 12 
countries. Through such means as the holding of regular 
meetings and conferences, technology and information 


JPRS-KST-93-001 
22 December 1993 


are exchanged with the goal of promoting cooperation 
within the nuclear energy field. This includes exchanges 
of technical information related to nuclear energy gener- 
ation as well as reciprocal visits and training of technical 
manpower. Energy companies with whom KEPCO has 
concluded technology agreements come from a diversi- 
fied field within developed countries. These companies 
include, within East Asia, the Taiwan Electric Company, 
Japan’s Kuju Electric [phonetic in Korean], and Tokyo 
Electric Power Company (Inc.). It also includes compa- 
nies from the United States, Great Britain, Canada, 
France, and Italy. KEPCO continues to strengthen 
mutual cooperation in nuclear power plant construction 
- operation as well as all-encompassing ties with other 
utilities. 


Overseas nuclear power plants that are similar in design 
to those in operation in Korea and have outstanding 
operational records are designated as standard nuclear 
power plants. KEPCO actively pursues advanced oper- 
ating technologies aimed at improving safety from and 
the exchange of operating experiences with the compa- 
nies that operate these plants. KEPCO also actively 
participates in international cooperation activities con- 
cluded at the government level, contributing to nuclear 
power development and peaceful utilization in the inter- 
national community. 


In order to promote mutual development through such 
activity as the exchange of information between nuclear 
power plant utilities, KEPCO has joined and continues 
to participate in international nuclear energy organiza- 
tions such as U.S. INPO, the USCEA [U.S. Council for 
Energy Awareness], and Japan’s Atomic Energy Industry 
Association. Through these ties, KEPCO receives infor- 
mation on policy and technology trends in nuclear 
energy, as well as other various types of technical infor- 
mation and data, utilizing this information in the oper- 
ation of nuclear power plants. Through direct contact 
such as holding and attending international seminars 
and inviting experts to Korea to speak, KF ““O 
enhances the development of the domestic nuciear 
energy industry through the acquisition of advanced 
technology. Of particular note are those organizations 
that KEPCO participates in that are run by utility 
companies that possess reactors of the same models as 
those in operation in Korea. These groups include the 
Westinghouse Operating Group, the heavy-water nuclear 


power plant group (COG) [probably the CANDU Oper- 
ating Group], and the Framatone Operating Group 
(FROG). KEPCO actively participates in various 
research projects aimed at developing nuclear power 
plant technology. 


A. International Atomic Energy Agency 


The IAEA is a specialized organization of the United 
Nations that was launched on 29 July 1957 to promote 
the peaceful utilization of nuclear energy for world peace 
and prosperity and to prevent the diversion of its use to 
nuclear weapons. KEPCO, in cooperation with the gov- 
ernment, dispatched one of its employees to the IAEA 
Secretariat beginning | June 1988, maintaining ever 
closer cooperative ties with the agency. Not only, then, 
does KEPCO directly participate as a member of the 
IAEA/OSART overseas nuclear power plant safety team, 
but it also has received IAEA/OSART safety inspections 
on three occasions in order to receive an international 
comparison and objective evaluation of the safety of 
domestic power plant operations. Plans call for the 
conduct of an IAEA/OSART safety inspection of the 
Uljin Nuclear Power Plant in 1992. 


B. U.S. INPO 


INPO was established in order to consider various plans 
and develop support measures to ensure and improve 
safety and reliability of nuclear power plant operations 
following the 1979 Three Mile Island Plant Number Two 
accident and the rise in public fears of a reoccurrence of 
a similar accident. KEPCO joined this organization in 
February 1983, sending two employees (including one 
from the Korea Energy Technology Research Institute) 
who directly participate in the activities of INPO. Since 
1982, INPO has conducted five safety checks of 
domestic nuclear power plants, contributing to the 
enhancement of domestic nuclear power plant safety. 


C. World Area Nuclear Operators (WANO) 


The WANO was established in May 1989, aiming at 
information exchange and mutual cooperation among 
the world’s nuclear power plant utilities in order to 
maximize nuclear power plant operational safety and 
reliability following the 1986 Chernobyl Nuclear Power 
Plant accident. As a founding member company that 
participated in the establishment of the WANO Tokyo 
Center in March 1989 and the WANO founding in May 
1989, KEPCO is assigned to the Tokyo Center, with one 
individual assigned there. [passage omitted] 






























































56 JPRS-KST-93-001 
22 December 1993 
Appendix 2 
1, Status of Construction and of Nuclear Power Plants 
Plant Name Type Thermal Electric 1991 Generation Construc- Operating | Date Com- 
Output Output tion Permit License mercial 
(MWth) (MWe) Output Utilization Date Date Operations 
(MHh) (%) Commenced 
Kori PWR 1723.5 587 4,621,520 89.9 31 May 31 May 29 April 
1972 1972 1978 
Light PWR 1876 650 4,831,980 84.9 18 10 August 25 July 
1983 1983 
1978 
Light PWR 2775 950 6,175,345 74.2 24 29 Sep- 30 Sep- 
December tember tember 
1979 1984 1985 
Light PWR 2775 950 6,621,945 79.6 24 7 August 29 April 
December 1985 1986 
1979 
Wolsong Heavy 2156 678.7 5,417,128 91.9 15 Feb- 15 Feb- 22 April 
PWR ruary 1978 | ruary 1978 1983 
Heavy 2064 700 : - : June 1997 
PWR (antici- 
pated) 
Yonggwang Light PWR 2775 950 6,988,330 84 17 23 25 August 
December December 1986 
1981 1985 
Light PWR 2775 950 7,010,851 84.2 17 12 Sep- 10 June 
December tember 1987 
1981 1986 
Light PWR 2825 1000 - - 21 . March 
December 1995 
1989 (antici- 
pated) 
Light PWR 2825 1000 : . 21 March 
December 1996 
1989 (antici- 
pated) 
Uljin Light PWR 2775 950 7,633,312 91.7 25 January 23 10 Sep- 
1983 December tember 
1987 1988 
Light PWR 2775 950 7,010,339 84,2 25 January 29 30 Sep- 
1983 December tember 
1988 1989 
Light PWR | 2825 1000 . . . June 1998 
(antici- 
pated) 
Light PWR 2825 1000 : - - June 1999 
(antici- 
pated) 
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2. Number of Nuclear Power Plant Shutdowns 



































































































































2.1. Planned Maintenance (including simple maintenance) 
Reactor 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | Total 
Kori | 1 1 1 i i i 1 2 1 0 i 1 1 1 14 
Kori 2 1 1 i 1 1 i 1 x 
Kori 3 2 1 2 1 2 1 4 13 
Kori 4 1 4 1 2 2 1 i 
Wolsong | 4 3 0 2 1 3 1 3 1 18 
Yongg- 1 2 2 " ! 1 x 
wang | 
Yongg- I 3 1 8 
wang 2 
Uljin | 1 3 5 
Uljin 2 1 2 i 
Total 1 1 i i 1 5 5 5 7 10 10 13 15 14 89 
Average !? 1 i 1 1 i 2.5 1.7 1.3 1.2 1.7 1.4 1.4 1.7 1.6 
1) Average: Average shutdowns annually per conductor Data Provided by KEPCO 

2.2. Emergency Shutdowns 

Reactor 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | Total 
Kori | 17 13 J 7 4 9 7 . 4 3 1 3 2 11 97 
Kori 2 5 5 15 4 5 0 4 0 1 38 
Kori 3 4 9 5 l 0 3 0 22 
Kori 4 4 4 3 1 3 2 17 
Wolsong | 4 4 3 5 ! 2 2 1 3 25 
Yongg- 7 5 2 1 2 1 18 
wang | 
Yongg- 3 2 2 1 2 10 
wang 2 
Uljin | 2 0 a . 
Uljin 2 1 3 1 5 
Total 17 13 8 7 4 18 16 30 33 26 13 13 18 24 240 
Average 17 13 8 7 4 6 5.3 7.5 5.5 3.7 1.6 1.4 20 | 2.7 


















































Average: Average shutdowns annually per conductor Data Provided by KEPCO 
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3. Nuclear Power Plant Shutdowns in 1991 





Date/Time 
Stopped 


Date/Time 
Restored 


Time Shut- 
down 


Area Stopped and Measures 
Taken 


Cause of Shutdown 





19 October 1990 
09:00 


14 January 1991 
07:49 


319:49 


Periodic inspection and fuel 
exchange 


Planned shutdown 





14 January 17:27 


15 January 10:00 


16:33 


Malfunction in steam generator 
control circuits 
- Control circuit exchanged 


Mechanical breakdown 





18 January 05:51 


18 January 19:30 


13:39 


Leak in turbine valve drain pipe 
(manual shutdown) 

- Drain valve and related piping 
exchanged 


Mechanical breakdown 





3 May 10:01 


5 May 23:16 


61:15 


Human error during mainte- 
nance to the main transformer’s 


cooling fan 
- Training of individual(s) 
involved 


Human error 





6 May 21:33 


7 May 09:03 


11:30 


Leak in drain pipe for turbine 
valve (manual shutdown) 

- Modifications to pipe welding 
and exchanges of pipes 


Mechanical breakdown 





7 May 22:58 


8 May 08:51 


09:53 


Deficiencies in turbine control 
circuit board 
- Control circuit card replaced 


Mechanical breakdown 





21 May 08:39 


22 May 03:42 


19:03 


Breakdown in the controller 
card for the control system for 
the reactor control rods 

- Jenner diode of the shutdown 
control card exchanged 


Mechanical breakdown 





22 May 21:44 


24 May 05:20 


31:36 


Phased controller card for the 
reactors control rod control 


system breakdown 
- Phased controller card for the 
shutdown system exchanged 


Mechanical failure 





31 August 16:09 


1 September 07:16 


15:07 


Fuse for the main transformer's 


Mechanical failure 





11 November 
08:29 


12 November 
16:11 


31:42 


Malfunction in the electronic 
circuit board for the reactor’s 
control rod control system 

- Electronic circuit board 
exchanged 


Mechanical breakdown 





13 November 
13:37 


14 November 
21:02 


31:25 


Deficiencies in the voltage con- 
trol functions of the main gener- 
ator’s automatic voltage con- 
troller 


- Velocity standard card of the 
automatic control circuit 
excha 


Mechanical breakdown 





19 November 
04:44 


20 November 
07:02 


26:18 


Activation of the turbine's over- 
speed protection relay due to 


and inspection of the protection 
system 





31 December 
23:08 


(continues) 


0:52 


Periodic inspection and fuel 
exchange 


Planned shutdown 





Kori 2 


14 April 01:00 


4 June 18:05 


1241:05 


Periodic inspection and fuel 
exchange 


Planned shutdown 








5 July 03:31 





5 July 10:45 





7:14 





Deficiency in control circuit for 
the main water supply control 
valve 

- Defective circuit replaced with 
driving circuit 





Mechanical breakdown 
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3. Nuclear Power Plant Shutdowns in 1991 (Continued) 








Date/Time 
Restored 


Time Shut- 
down 


Area Stopped and Measures 
Taken 


Cause of Shutdown 





11 February 16:48 


256:48 


Periodic inspection and fuel 
exchange 


Planned shutdown 





23 March 01:21 


334:12 


Planned shutdown to make 
repairs related to hydrogen leak 
within generator 

- Adjustments to and reassembly 
of the insulation tube 


Planned shutdown (simple) 





28 March 00:10 


31 March 13:33 


85:23 


Planned shutdown for mainte- 
nance concerning vibrations 
within the turbine system 

- Exciter settings raised 


Planned shutdown (simple) 





3 May 00:20 


17 May 22:51 


358:31 


Planned shutdown for mainte- 
nance to reduce the coolant flow 
for the generator stator 

- Generator stator cleaned 


Planned shutdown (simple) 





15 December 
06:13 


(continues) 


401:47 


Periodic inspection and fuel 
exchange 


Planned shutdown 





Kori 4 


30 December 
1990 00:45 


4 January 02:55 


122:10 


Planned shutdown related to 
turbine vibrations 

- Locking dowel pin exchanged 
for new one 


Simple 





2 April 03:08 


8 June 23:57 


1628:49 


Periodic inspection and fuel 
exchange 


Planned shutdown 





23 August 08:41 


24 August 20:12 


35:31 


Reduction in machinery cooling 
capabilities due to the entry of 
materials into the water drain 
system as a result of Hurricane 
Gladys (manual shutdown) 

- Exchange of a worn out pin in 
the drainage circuitry and 
removal of foreign materials 


Other 





28 August 23:18 


29 August 08:34 


9:16 


Breakdown in the pressure pro- 
tection circuit card for the main 
water supply pump inlet 

- Exchange of the card related to 
the main water supply pump 


Mechanical breakdown 





Wolsong | 


23 February 06:34 


24 February 23:59 


41:25 


Freezing of the pipes used for 

measuring water supply flow to 
the steam generators 

- Installation of a housing unit 
for equipment to measure the 

main water supply flow and the 
main steam flow 


Mechanical breakdown 





9 June 01:00 


9 July 00:00 


743:00 


Periodic inspection 


Planned shutdown 





16 July 05:18 


16 July 09:11 


3:53 


Breakdown in the variable 
resistor of the generator’s exciter 
- Exchange of the variable 
resistor 


Mechanical breakdown 





23 October 01:39 


24 October 22:40 


45:01 


Electrical fuse for entering data 
in the computer used for reactor 
control blown 

- Worn-out fuse and signal ana- 


lyzer exchanged 


Mechanical failure 





Yonggwang | 


18 August 00:47 


13 October 14:30 


1357:43 


Periodic inspection and fuel 
exchange 


Planned shutdown 








30 October 11:36 





31 October 07:17 





19:41 





Power source lost for the tur- 
bine control system's solenoid 
valve due to loss of inverter 


power 
- Worn-out control board 


exchanged 





Mechanical breakdown 














3. Nuclear Power Plant Shutdowns in 1991 (Continued) 
— — — — * — — — 
Plant —* * Date/Time Time Shet- | Area Stopped and Measeres Cause of Shutdown 

Yonggwang 2 19 February 19:50 | 20 February 16:56 | 21:06 ae of a condenser within Mechanical breakdown 











denser 
24 February 06:31 | 19 April 11:34 1301:03 Periodic inspection and fuel Planned shutdown 





exchange 
3 July 10:28 3 July 15:42 5:14 ear > i ene Gast Mechanical breakdown 
the main 





board 
Ujjin | 18 November 26 January 12:07 612:07 Periodic inspection and fuel Planned shutdown 
1990 00:07 exchange 


2 February 11:28 2 February 13:51 2:23 Human error during a pressure Human error 








21 February 15:11 | 2) February 21:11 | 6:00 hadieal poundinn 
: * — 





1 March 01:06 3 March 11:01 57:55 — — due to B Planned shutdown (simple) 





11 May 20:57 12 May 00:12 3:15 Damage to the air supply pipe mechanical failure 


pipe for the main water supply 
control valve 





6 June 00:01 8 June 21:16 | 69:06 Planned shutdown for mainte- © | Planned shutdown (simple) 
; ; nances on a leak within the 

pressurizer's safety vaive 

- Replacement of the seal on the 
leaking portion 


15 August 00:04 16 August 15:25 39:21 Planned shutdown for mainte- Planned shutdown (simple) 
nance on a steam leak in the 
main steam capillary manhole 
- Inspection of the manhole’s 








Uljin 2 16 January 13:56 | 16 January 18:04 | 4:08 Grounding of the electricity to Mechanical breakdown 
the em pump of the water 


supply 

- Replacement of the grounding 
and current relay of the trans- 
former used for supplying power 


18 October 00:31 05 December 1153:13 Periodic inspection and fuel Planned shytdown 
01:44 exchange 























Data Provided by KEPCO 
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4, Statuis of Radioactive Material Production 











































































































































































































1) By-Year Emissions of Gaseous Radioactive Materials by Power Plant* (unit: Ci) 
Soarce Batre 1982 1983 1984 1985 1986 1967 1988 =| 1989 1990 1991 
Kori | 473 1103 368 837 219 275 80 167 64 47 228 
Group 
Kori 2 706 939 787 497 610 293 271 
Group 
Wolsong J 5776 5781 3726 | 3388 | 4089 | 4644 | 2459 3023 3076 
Yonggs- | 48 317 334 136 156 197 
wang 
Uljin T 168 6 
Total 43 1103 6144 6618 4651 4650 $273 $642 3280 3687 3778 
* Excluding Tritium Data provided by KEPCO 
“ "i ie : - 
(2) By-Year Emissions of Liquid Radioactive Materials by Power Plant (unit: Ci) 
Soarre cy 1962 1983 1984 1985 1986 1987 1988 1989 1990 1991 
Kori | 26.815 0.124 0.470 0.239 0.076 0.082 0.070 | 0.095 0.067 1.725 0.021 
Group 
Kori 2 0.281 0.293 0.215 | 0.077 0.042 0.030 0.024 
Group 
Wolsong 0.016 0.149 0.027 0.069 0.042 | 0.036 0.006 0.006 0.005 
Yongg- 0.008 0.088 | 0.124 0.079 0.045 0.023 
wang | 
Uljin 0.058 0.053 0.042 0.045 
Total 26.815 0.124 0.486 0.388 0.389 0.452 0.495 | 0.390 0.247 1.848 0.118 
Data provided by KEPCO 
(3) By-Year Emissions of Medium- to Low-level Radioactive Waste Materials by Power Plant (unit: Drum*) 
Year Kori Wolsong Yonggwang Uljia Total 
1977 25 * 25 
1978 $42 542 
1979 649 649 
1980 799 199 
1981 1,768 1,768 
1982 1,058 1,058 
1983 1,149 $3 1,202 
1984 1,857 217 1,847 
1985 1,396 135 1,531 
1986 2,152 220 55 2,427 
1987 2,701 92 285 3,078 
1988 2,693 157 613 42 3,505 
1989 4,260 201 921 716 6,098 
1990 2,491 231 1,296 924 4,942 
1991 2,120 207 990 1,081 4,407 
Total 25,514 1,513 4,160 2,763 33,950 
Storage Capacity 27,200 9,000 13,300 7,400 $6,900 
*200 liter drums Data provided by KEPCO 
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By-Year Generation and Storage of Spent Nuclear Fuel by Power Plant (unit: bundles) 


































































































Year Kori Youggwang Uljin Sub- | Wol- 
1 2 3 4 | To | 1 2 | Tod | 1 2 | tm | ™|™ 
1980 40 40 : 40 
1981 40 40 40 
1982 $2 $2 $2 
1983 29 29 29 | 1,840 
1984 40 40 80 80 | 4,152 
1985 36 40 16 16 | 5,624 
1986 36 40 56 132 132 | 4,780 
1987 52 $2 $2 156 | $2 $2 208 | 5,410 
1988 36 $2 56 56 200 | $2 $2 104 304 | 4,592 
1989 $2 56 48 156 | 56 44 100 | $2 52 | 308 | 3,232 
1990 52 44 % | 52 48 100 44 44 | 240 | 4,980 
1991 48 $2 48 48 19% | 48 48 9% | 32 48 100 | 392 | $,232 
Generated | 409 | 328 | 268 | 248 | 1,253 | 260 | 192 452 | 104 92 196 | 1901 | 41,842 
Currently | 253 | 328 | 424 | 248 | 1253 | 260 | 192 452 | 104 92 196 | 1901 | 41,842 
Storage 362 | 920 | 746 | 746 | 2,974 | 746 | 746 | 1,492 | 472 | 893 | 1,365 | 5,831 | 80,736 
Capacity 
Data provided by KEPCO 





5. Measurements of Environmental Radiation in Areas 
Surrounding Nuclear Power Plants 





(1) Airborne Radiation Dosage Ratios Near Power Plants in 1990 (by-month averages) (unit: ,: R/h) 
























































Reactor, 1 2 3 4 5 6 7 * 9 10 il 12 

Month 

Kori 9.38 9.40 8.98 8.65 8.98 8.22 8.28 8.15 8.88 9.01 9.10 9.15 
Wol- 10.6 9.50 9.40 9.20 9.30 8.80 9.00 9.10 9.10 9.80 10.4 10.9 
song 

Yongg- | 10.7 10.7 10.7 11.0 10.6 10.1 10.3 10.3 10.4 11.0 10.7 10.6 
wang 

Uljin 11.2 11.0 11.0 11.0 11.2 Te 11.2 10.8 10.8 10.4 10.9 10.8 
Data provided by KEPCO 








(2) Airborne Radiation Dosage Ratios Near Power Plants (by-year averages) (unit: ,: R/h) 

















-_— 1978 1979 1980 1981 1982 1983 19Re 1985 1986 1987 1988 1989 1990 1991 
ear 

Kori 9.36 9.44 9.30 9.86 8.72 7.14 8.87 9.18 9.00 9.13 9.05 8.98 8.89 8.85 
Wolsong - . J J 9.3 9.4 9.8 9.9 9.9 9.9 9.9 9.8 9.5 
Yongg- J J J J 10.5 11.1 10.9 10.7 10.3 10.6 
wang 

Uljin . : : - - : - - - - - 11.8 11.1 10.9 















































Data provided by KEPCO 
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6. Status of Nuclear Power Plant Employees Exposed to Radiation in 1991 
Plant Employees Exposed by Level 
Under 0.01-0.1 0.1-0.4 0.4-0.6 0.6-1.25 1.25-2 2-3 rem 3-5 rem Over 5 Total 
0.01 rem rem rem rem rem rem rem 
Kori | 681 224 193 44 88 18 2 1 0 1,251 
Kori 2 956 285 251 81 106 28 14 0 0 1,721 
Wolsong 673 230 81 21 12 2 0 0 0 1,019 
Yongg- 652 220 225 67 15 0 0 0 1,265 
wang 
Uljin $83 297 212 50 4 0 0 0 1,176 
Data provided by KEPCO 
III. Current Status of Research and Training Reactors 
Item Research Use Education 
TRIGA-Mk-II TRIGA-Mk-III (under construc- 
) 
Location KAERI, Kongnung-tong, KAERI, Kongnung-tong, KAERI, Tokjin-tong, Kyonghui University 
Tobong-ku, Seoul Tobong-ku, Seoul Yusong-ku, Taejon Suwon Campus, Kihung- 
up, Yongin-kun, Kyonggi 
Province 
Thermal Output 250kW 2MW 30MW 0.1W 
Date Approved 26 February 1974 26 February 1974 23 December 1987 26 February 1977 
Year Operational 1962 1972 Planned for 1994 (72.7% 1982 
progress made) 
Nuclear Fuel 20% Enriched Uranium 20%, 70% Enriched Ura- 20% Enriched Uranium 20% Enriched Uranium 
nium 
Use - Basic Research -Basic Research - Basic Research Hands-on Training 
- Short-life Radiation Iso- | - Short-life Radiation Iso- | - Industrial-use Radiation 
tope Production tope Production Isotope Production 
- Training - Some Applied Research - Nuclear Fuel and Core 
Material Development 
- Applied Research 
- Highly Pure Semicon- 
ductor Production 
IV. Current Status of Nuclear Fuel Cycle Facilities 
Area Enterprise Site Approval Scale of Facilities Notes 
Date Facility 
Refining KAERI 150 Tokjin- | 16 June U308 - Raw Ore Business 
tong, 1981 400kg/year Pulverizing currently 
Yusong-ku, - Leaching suspended 
Taejon Filter 
- Uranium 
Precipita- 
tion 
Fabrication KAERI 150 Tokjin- | 16 June 100TU/year | Dissolving, 
tong, 1981 Refinement, 
Yusong-ku, and Precipi- 
Taejon tating 
- Liquifica- 
tion 
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IV. Current Status of Nuclear Fuel Cycle Facilities (Continued) 
Area Enterprise Site Approval Scale of Facilities Notes 
Date Facility 
Manufacturing Heavy KAERI 150 Tokjin- | 9 March 100TU/year | -Sintering 
Water dong, 1978 7 Production 
Yusong-ku, - Nuclear 
Taejon Fuel 
Assembly 
Light Water | Korea 150 — 12 200TU/year | - Sintering 
Nuclear September Production 
Fuel (Inc.) a 1986 - Re-fabri- 
Taejon cation 
- Nuclear 
Fuel 
Assembly 
Spent Nuclear Fuel Processing KAERI 150 Tokjin- | 25 October Pool: 3 - Post-irra- 
tong, 1982 Cell: 6 diation Test 
Yusong-ku, Liquid Facilities 
Taejon Wastes: - Waste 
501m3) Material 
Solid Handling 
Wastes: 400 | Facilities 
Drums/year 























V. Current Status of Reactor and Related Facilities Production Permits 





























Company Original Date of Permit Location Items Approved for Production 
Korea Heavy Industries Corpora- | 15 May 1984 555 Kwigok-tong, ber City, Reactor pressure vessels, steam 
tion (Inc.) South Kyongsang Provi generators, pressurizers, liner 
plate for reactor housing, tanks, 
valves, piping 
Hyundai Heavy Industries (Inc.) 15 May 1984 1 Chonha-tong, Ulsan City, South | Reactor pressure vessel, steam 
Kyongsang Province generators, pressurizers, liner 
plate for reactor housing, tanks, 
pumps, piping, valves 
Daewoo Shipbuilding (Inc.) 15 May 1984 930 Ayang-tong, Changsungpo Piping 
City, South Kyongsang Province 
Samsin (Inc.) 25 March 1988 63-6 Tujong-tong, Chonan City, Valves 
South Chungchong Province 
Pyomhan Metals (Inc.) 22 August 1988 Sector D-2, Changwon Industrial Valves 
Complex, Yanggok-tong, 
Changwon City, South Kyongsang 
Province 
Sohung Metals (Inc.) 9 January 1989 1080 Singil-tong, Ansan City, Valves 
Kyonggi Province 
Hanguk Flange Industries (Inc.) 7 March 1991 887 Yochon-tong, Nam-ku, Ulsan | Tanks 
City, South Kyongsang Province 
Doosan Machine (Inc.) 7 March 1991 82 Taewon-tong, Changwon City, | Tanks, liner plates for reactor 
South Kyongsang Province housings 














VI. Current Status of Permits and Applications for Modifications to Nuclear Energy Facilities in 1991 


























1. Nuclear Power Plants 
Permit (Submission) Date Type Facility Details 
18 February Modification Permit Kori | Modifications to the Radiation Mon- 
itoring System (RMS) 
13 March Application Yonggwang |, 2 Modification to the protection sup- 
port design for pipe rupture 
13 March Application Uljin 1, 2 Modifications to the Framatone 
design reiated to the heat exchanger 
1 April Modification Permit Kori 3, 4 Load loss test 
Yonggwang |, 2 
Uljin 1, 2 
11 April Modification Permit Wolsong | Modifications to the item headings 
on the computer system, etc. 
18 April Application Kori |! Addition of liquid waste vaporizer 
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1. Nuclear Power Plants (Continued) 

Permit (Submission) Date Type Facility Details 

22 May Application Wolsong | Changes to the circular gas system 

24 May Modification Permit Kori 3, 4 Modification to the allowable shut- 

Yonggwang |, 2 down time for the charging pump, 
etc. 

24 May Modification Permit Uljin 1, 2 Supplementation to the 
environmental radiation measuring 
plan 

29 May Modification Permit Kori 3, 4 Corrections to the markings on each 
piece of equipment within each 
system 

29 May Modification Permit Yonggwang |, 2 Modifications to the valve volumes 

5 July Modification Permit Wolsong | Modifications of the limits for radio- 
active nuclides in the cooling system, 
etc. 

5 July Application Kori 3, 4 Isolated valve motor for the pressure 
accumulator 

5 July Application Yonggwang |, 2 Isolated valve motor for the fire 
detector and pressure accumulator 

5 July Application All plants Modifications to KEPCO organiza- 
tion 

8 July Approval Wolsong 2 Site pre-approval 

7 August Application Yonggwang |, 2 New installation of a filter within the 
seawater cooling system 

22 August Modification Permit Kori | Modifications to the limits for 
blockage within the heat transfer 
pipe of the steam generator 

28 August Modification Permit Uljin 1, 2 Modifications to the RCP nominal 
circuit number 

13 September Modification Permit Kori 3, 4 Modifications to the KNRB's organi- 

Yonggwang |, 2 zation, composition, and operating 
methods 

8 October Approval Wolsong 2 Limited construction approval 

15 October Modification Permit Uljin 1, 2 Modifications to the water pressure 
test conditions 

31 October Application Kori 3, 4 Installation of piping and valve for 
the sprinkler system within the 
housing container 

31 October Application Wolsong | Modifications to functions design 
and operational testing of the 
housing container 

3 December Modification Permit Kori | Modifications to the 125V A/B con- 
denser specifications 

4 December Application Kori 2 Improvements to the circuitry within 
the supplementary water supply 
system 

4 December Application Kori | Open operations of the recycling 
flow valve for the motor pump 

26 December Application Kori | Improvements to the water level con- 
trol facilities within the steam gener- 
ator 

28 December Modification Permit Kori 2 Adjustments to the outdoor fire 
hydrant and control rod axis direc- 
tion [chuk-panghyang]} 

28 December Modification Permit Kori 3, 4 Adjustments to the control rod axis 
direction 

28 December Modification Permit Yonggwang |, 2 Adjustments to the inspection period 
for fire pumps and direction and 
positioning of the control rod axis 
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2. Producers of Reactors and Related Facilities, Nuclear Fuel Cycle Business Related Facilities 























Permit (application) Date Item Facility Modifications 

17 January 1991 Application Korea Nuclear Fuel (Inc.) Change of CEO, address 

7 March 1991 Permit Doosan Machinery (Inc.} Approval to produce atomic 

Hanguk Flange Industries (Inc.) reactor and related facilities 
(tanks) 

21, 26 June 1991 Application KAERI Change in representatives 

1 August 1991 Modification Approval Korea Nuclear Fuel (Inc.) Addition of a storage facility for 
uranium hexaflouride (modifica- 
tions to the design and construc- 
tion method) 

9 August 1991 Application Korea Nuclear Fuel (Inc.) Additional products produced 
and modifications to annual pro- 
duction amounts 

13 November 1991 Modification Approval KAERI Modifications to installation of 
hardening test facility 














VII. Status of Specified Research and ee in the Field of Nuclear Energy Technology 
or 





1. State-of-the-Art Technology Projects 
Research Topic Supervisory Research Organ Period of Research Notes 


Development of new model KAERI 21 October 91 to 30 April 93 Changed from National Policy 
reactor Task to State-of-the-Art Tech- 
nology Element 











1) Research on integrating * 7 
design for development of new- 
model reactor 


2) Research on reactor system ” 7 
design for developing a new- 
model reactor 


3) Research on core design for 
developing new-model reactor 











4) Research on fluid system 
design tests for new-model reactor 
development 





5) Research on trials of safety 
system for new-model reactor 
development 





6) Research on measurement 
and control system development 
for new-model reactor develop- 
ment 





7) Research on safety analysis 
for new-model reactor develop- 
ment 





8) Research on probabilistic 
safety analysis for new-model 
reactor development 


Nuclear Fuel Development KAERI November 91 to 30 April 92 Changed from National Policy 
Task to State-of-the-Art Tech- 
nology Item 








1) Development of laser spec- 
tral technology within the field of 
nuclear energy 


2) Development of KMRR ” * 
nuclear fuel 











3) Development of improved 
nuclear fuel for heavy-water reac- 
tors 
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1. State-of-the-Art Technology Projects (Continued) 





Research Topic 


Supervisory Research Organ 


Period of Research 





4) Development of technology 
for automating production of 
nuclear fuel 





Development of Nuclear Power 
Design Safety Analysis 
— and Eight Additional 


KAERI 


6 August 91 to 30 April 92 





1) Development of nuclear 
power design safety av.alysis tech- 
nology 


Continued from 1989 





2) Development of spent 
nuclear fuel test evaluation tech- 


nology 


Continued from 1985 





3) Development of technology 
to evaluate nuclear fission reactor 


technology development 


Continued from 1989 





4) Development of technology 
for high-speed breeder reactor 


” 


Continued from 1987 





5) Development of silicon 
doping for neutron flux 


Continued from 1988 





6) Development of technology 
for the reutilization of spent 
nuclear fuel from light-water reac- 
tors within heavy-water reactors 


Newly began in 1991 





7) Research of phenomena 
occurring during serious accidents 
within the reactor 





8) Development of technology 
for handling heavy metals in 
industrial waste water 


6 August 91 to 30 April 92 





9) Development of high-perfor- 
mance air filter for use in nuclear 
power facilities 





Cyclotron Radioactive Nuclide 
Development and Five Other 
Projects 


Nuclear Energy Hospital 


6 August 91 to 30 April 91 


Continued from 1989 





1) Cyclotron Radioactive 
Nuclide Development 





2) Research on measures to 
perform treatment of radiation 
sickness 





3) Development of method by 
which to analyze various bio-ele- 
ments to assist in analysis of radi- 
ation of neutrons 





4) Genetic research on malig- 
nant tumor molecules 


Newly started in 1991 





5) Research on developing 
technologies to evaluate human 
sickness resulting from radiation 





6) Molecular biology research 
on radiation and resistance to 
medication 





Nuclear Energy Safety Analysis 
System and Six Other Projects 


KINS 


24 September 91 to 30 April 92 





1) Nuclear Energy Safety Anal- 
ysis System 


” 


Newly started in 1991 





2) Research on the establish- 
ment and development of a 
design inspection code system for 
the core and reactor system 











Continued from 1990 
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1. State-of-the-Art Technology Projects (Continued) 





Research Topic 


Supervisory Research Organ 


Period of Research 


Notes 





3) Research on a method for 
safety analysis of nuclear energy 
system materials 


Newly started in 1991 





4) Examination research into 
plant deterioration phenomena 


Continued from 1990 





5) Development of technology 


to evaluate soundness of nuclear 
power plant piping 


” 





6) Development of technology 
for inspecting radioactively 
charged welding on the electro- 
slack strip [in English} on the 
pressurized reactor vessel 


” 





7) Research on establishing 
induced interrupt levels for radia- 
tion emergencies 





Research on safety and efficacy of 
irradiated ginseng 


National Health Safety Institute 


23 October 91 to 31 August 92 


Continued from 1989 





Ultra-high-speed phenomena 
measuring and photography 
equipment development utilizing 
highly repetitive visible-ray lasers 


KAERI 


12 December 91 to 11 December 
92 


Newly started in 1991 (autumn) 





Development of real-time contro! 
technology for solid laser output 
pulse shapes 


KAERI 


” 





Development of technology to 
develop a non-destructive holo- 
graphic interferometer 





Broad-band wave variable laser 
development 


27 December 91 to 26 December 
92 





Research on re-evaluating the 
safety of major facilities at Kori 





KINS 





























Power Plant Number One 
Total: 40 topics 
2. International Cooperation Research Projects 
Research Title Supervisory Research Organ Period of Research Notes 
Development of basic technology | KAERI 6 August 91 to 5 August 92 Continued from 1990 
for high-speed breeder reactor 
Development of code for inter- KINS 6 August 91 to 5 August 92 Continued from 1987 
preting thermo- and hydro-safety 
for reactors 
Research on serious accidents of KAERI November 91 to 30 September 92 | Continued from 1985 


power generating reactors 


























Total: 3 Subjects 

3. Projects Evaluating Research Plans 
Research Title Supervisory Research Organ Period of Research Notes 
Trends analysis of domestic and Seoul National University 5 July 91 to 31 December 91 New subject 


overseas nuclear energy 
technology and research aimed at 
enticing G7 projects 





Research plan for technology 
development of the next-gener- 
ation reactor 





KEPCO’s Technology Institute 





30 December 91 to 30 April 92 








Total: 2 titles 
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